NATURE 


THURSDAY, APRIL 28, 1904. 


HETERGCIOUS RUST-FUNGI. 

Die Wirtswechselnden Rost-pilze. By H. Klebahn. 
Pp. 426 + preface, appendix, bibliography, and two 
indexes. (Berlin: Borntrager, 1904.) Price 20 
marks. 

N 1864-65 De Bary startled the biological world with 

his discovery of the hetercecism of the Uredinea— 
with his proofs that the long suspected and often re- 
iterated connection between the peculiar yellow fungus 
known as Aicidium, growing on the barberry, and the 
well-known rust-fungus, Puccinia, which devastates 
wheat and other cereals, is true in fact, and that the 
winter-spores of the latter germinate in spring and 
develop spores which infect the young barberry leaves, 
whereon are then developed the quite different spores 
of the A&cidium, which in their turn re-infect the 
wheat. 

Investigations along the same experimental lines, 
and supported by the same irresistible logic, soon 
showed that many other Uredinez, or rust-fungi, are 
capable of a similar change of life as they pass from 
one host-plant to another, among which were the 
Gymnosporangia of junipers, which develop the very 
different Roestelia on Pomacez (hawthorns, pears, &c.), 
and the even more remarkable cases of Coleosporium 
on Senecio, which infects pines and develops thereon 
the curious zcidial forms known as pine blisters, or 
Peridermium. 

The list of hetercecious Uredinez, or rust-fungi, 
which thus change their hosts and develop a different 
kind of fungus on each host now numbers 160, in- 
cluding a few cases only where the phenomenon is not 
yet proved with absolute certainty by the experimental 
infections, and Klebahn has set himself the task of 
bringing together all the salient biological features of 
these remarkable plants, the economic importance of 
which to mankind is sufficiently indicated by the fact 
that the ravages of these parasites on our cereals and 
fodder plants, to say nothing of plants grown for 
pleasure, amount to many millions sterling every year, 
and that entire planting enterprises have been ruined 
by them. 

But the subject of hetercecism has equally important 
bearings on the scientific philosophy of plant life, 
closely bound up as it is with the large questions of 
parasitism, and the nature and origin of species. 

Klebahn’s book is divided into two parts. The first 
204 pages are concerned with the general aspects and 
discussions of the whole subject, the rest of the work 
with the special description and biology of each species 
in succession. 

A mere enumeration of the headings suffices to show 
how interesting and important are the themes discussed 
in part i. Beginning with definitions and the history 
‘ol the whole question of heteroecism, and a summary 
oi the principal types of rust-fungi concerned, the 
author passes, in section iv., to an account of the 
ineans of distribution, and the conditions of germin- 
ation and infection of the various kinds of spores pro- 


Certain controversial questions are then examined 
and answered. Klebahn emphatically declares (p. 43) 
that no evidence of value exists to show that the host 
which bears teleutospores can be infected by sporidia. 
He also examines the question of the necessity of 
hetercecism, and concludes that for some forms it is 
indispensable, though there are many which are known 
to be able to do without it. Some of the latter have a 
perennial mycelium, the classical example being De 
Bary’s Aicidium elatinum, which induces the witches’ 
brooms on silver firs. 

By far the most exciting part of Klebahn’s general 
exposition is that which deals with the wheat-rust 
problem and Eriksson’s mycoplasma hypothesis. The 
wheat-rusts are held to be hetercecious, but able to 
dispense with the change of hosts. The wintering of 
uredo-spores is not regarded as sufficient to explain 
the infection of plants in the spring. But if the 
zcidium form is absent, and no uredo-spores have 
survived the winter, how is it the cereal shows infection 
next spring? 

Klebahn insists on the importance of the world-wide 
distribution, in vast quantities, of the rust and of wheat 
culture, and that the wind can carry the spores, as it 
can far heavier particles such as grains of dust, 
hundreds of miles at a stretch, and Marshall Ward’s 
experiments with the uredo-spores of Puccinia dispersa 
prove that such spores may retain their germinating 
power for sixty-one days. 

Eriksson has entirely failed to grasp the significance 
of these facts, and his hypothesis of a latent and un- 
discoverable mycoplasm is not only superfluous, but 
has entirely broken down under the criticism of 
Marshall Ward’s investigations, which show that the 
so-called incipient mycelia proceeding from ‘‘ myco- 
plasm ’”’ are nothing but the normal haustoria of the 
fungus. 

Section ix. deals with the distribution of rust-fungi 
and their passage into new regions. Section x. with 
methods, not only of culture and infection, but also— 
far too briefly—with the details of microscopic prepar- 
ation. Section xi. is devoted to the problems of geo- 
graphical areas of distribution, and contains much 
interesting information about the rusts of various 
countries. 

In section xii. Klebahn illustrates, with ingenious 
diagram tables, the vagaries of these parasites in their 
choice of host-plants, and then passes to the discussion 
of the second of the two great burning questions of 
the rust problem, viz. the phenomenon of specialisation 
of parasitism, with which Eriksson’s name must 
always be honourably associated. 

Put shortly, the matter stands thus. Although a 
given species of rust-fungus is found on two host- 
species A and B, and although no trace of difference 
can be discovered with the microscope in the two cases, 
nevertheless the fungus on A will not infect B, nor 
will that on B infect A. This has been so abundantly 
and thoroughly proved by the researches of Eriksson, 
Klebahn, Marshall Ward and others that there can be 
no doubt as to the facts. The explanation appears to 
be that the fungus on A is so closely adapted to the 
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suddenly alter its habits when placed on another host 
B to which it is not yet attuned, and consequently fails 
to infect B. But, as Marshall Ward showed, the host 
B may be merely a closely related variety of A, whence 
we must infer that the differences of food-material and 
so forth may be very small, and it is not surprising 
that occasionally a spore from A may succeed in in- 
fecting B, possibly when the latter is ‘‘ off its guard,”’ 
as it were, and short of its supplies of resistant 
materials or unduly lavish of its stores of attractive 
substances, or possibly because the spore in question 
happens to be better equipped than usual with the 
necessary solvents or poisons needed to break down the 
normal resistance of B. Be this as it may, once the 
fungus of A has gained a hold on B, it can now go 
on infecting B by means of its spores—it has now 
adapted itself to B. 

But Marshall Ward showed that, while the fungus 
on A may fail to infect B, it may be readily able to 
infect a third related variety of host-plant C, and after 
adapting itself to C it may then pass easily to B; thus 
C becomes a bridging form from A to B. 

Klebahn in sections xiv. and xv. discusses these 
matters, and the gradations of specific variation and 
their bearing on the theory of descent at great length, 
and concludes, 

‘* The manifold characters of the existing biological 
species and races appear to have come into being owing 
to the alternating extensions and restrictions of the 
area of nutritive plants. These changes, and especially 
the restrictions of area, have been influenced by adapt- 
ation and selection, but many observations indicate 
that internal developmental tendencies, as yet entirely 
unexplained, have also played a part in determining 
the direction of the evolution.”’ 

Not much is gained by the latter phrase, but it at 
least shows the lines along which the thoughts of 
modern pathologists are tending. 

Section xvi. deals with the question of the origin of 
hetercecism. Klebahn appears to doubt whether the 
increase of virulence said to be exhibited by AZcidium 
spores from barberry, as contrasted with uredo-spores 
grown on the wheat itself, can be maintained, and in- 
clines to the belief that an advantageous utilisation of 
the periodic phenomena of vegetation is rather the 
key to the problem. 

The author then proceeds to the discussion of pre- 
disposition, and accepts Marshall Ward’s researches 
showing that anatomical peculiarities on the part of 
the host-plant do not explain it, concluding that in part 
chemical constitution, in part forces or factors of un- 
known nature in the protoplasm, are at the bottom 
of the question. 

The concluding section of this part concerns the 
spermogonia, and views as to the alleged sexuality of 
the rust-fungi. The view is maintained that the 
spermatia are now functionless, and the author doubts 
the sexual character ascribed by Sappin-Trouffy and 
Dangeard to certain nuclear fusions in the development 
of teleutospores. 

Part ii. is essentially a work of reference for investi- 
gators, and deals very thoroughly with all the special 
points in the biology of the various species of 
hetercecious Uredinez raised by the Tulasnes, De Bary, 
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Dietel, Fischer, Magnus, Eriksson and Henning, 
Marshall Ward and other workers, including—by no 
means the least important—the author himself. 

A very complete account is given of Eriksson’s work 
on the rusts of the cereals, and of that of Marshal} 
Ward on the brome rusts, and it is probably not too 
much to say that a more thorough and masterly work 
on the subject has never yet been produced. 

That Klebahn’s work will have a wide influence in 
furthering investigation into these extraordinary «nd 
important parasites cannot be doubted. 


A STUDY OF RABIES. 

Rabies: its Place among Germ-diseases and its Orivin 
in the Animal Kingdom. By David Sime, M.D. 
Pp. xii+290. (Cambridge: University Press, 1903.) 
Price ros. 6d. net. 

HE admiration with which we must regard 
Pasteur’s studies on rabies is increased by the 
fact that the actual microbe which causes the disease 
is unknown. Pasteur, nevertheless, by a_ logical 
application of the facts kriown concerning other patho- 
genic microbes, triumphed over this difficulty, and pre- 
sented the world with a method of preventive inocula. 
tion against hydrophobia. He owed this achievement 
to the rigid and laborious series of experiments with 
which he was scrupulously careful to control his 
theories. 

It is strange that Dr. Sime, with this example con- 
stantly before his eyes, should have been absolutely 
blind to its lesson. Anyone who seriously proposes to 
add to our knowledge of rabies must follow Pasteur’s 
methods. No advance is likely to be made by the most 
ingenious reasoning unsupported by practical demon- 
stration ; we have no use at all nowadays for armchair 
pathology. Dr. Sime’s work is beautifully printed 
and written in excellent English; it bears evidence of 
very wide reading and of careful though fanci/ul 
thought. But it is wordy to an exasperating degree, 
and the perpetual use of inverted commas and italics 
becomes almost a nightmare.’ There is no evidence 
from first to last that the writer has attempted to 
substantiate any one of the remarkable views which 
he sets forth by a single practical experiment. 

There is room in the English language for a good 
monograph on rabies, but instead of giving a plain 
and straightforward account of what is at present 
known about the disease, which it is probable that 
Dr. Sime would have been competent to do, he presents 
us with a ‘ study ” of rabies from a number of theo- 
retical standpoints, at times embroidered with ex- 
cursions into transcendental bacteriology. It must 
suffice here to give a few examples only of the strange 
views supported by the author. The discussion as to 
the order of germ-diseases to which rabies belongs 
is based on a classification with which we are un- 
familiar. Dr. Sime sharply divides infective diseases 
into two groups—those which protect against future 
attacks and those which do not; for these he employs 
the singularly unhappy names “ prophylactic ’’ and 
‘* preventive ’’ respectively. Why a disease which 
does not protect should be called ‘‘ preventive ”’ is sot 
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explained, nor does it much matter; every degree 
of protection can be traced amongst infective diseases, 
and no such sharp distinction exists as that set forth 
by Dr. Sime. We learn that the rabies microbe is 
strictly ‘‘ preventive,” and in the course of the argu- 
ment much stress is laid upon a misleading analogy 
between the rabies virus and alcohol—a mistake which 
might have been avoided had the author’s studies in- 
cluded Ehrlich’s work on the fundamental differences 
between such a poison as alcohol and the bacterial 
toxins which contain a haptophore atom-group. 

A chapter is devoted to proving the ‘ multiform 
structure’? of the rabies microbe, illustrated by 
diagrams as fanciful as the speculations upon which 
they are based. In a chapter on rabies of the sympa- 
thetic system, the virulent character of the saliva in 
paralytic rabies is explained on the theory that the 
salivary glands are invaded through the sympathetic 
nerves. Inasmuch as stimulation of the sympathetic 
checks the secretion of the submaxillary gland, while 
stimulation of the chorda tympani excites it, we fail 
to follow the line of reasoning. In any case Dr. Sime 
should have put his views to the test by laboratory 
experiment. But perhaps the high-water mark of 
irresponsible speculation is reached in the chapter on 
the relation of bacterial agency to secreting organs, in 
which the novel view is propounded that not only 
poisonous secretions in animals and plants, but even 
digestive secretions owe their existence to a bacterial 
commensalism in the tissues. As regards the origin 
of rabies in the animal kingdom, Dr. Sime doubts its 
primitive canine source, and is inclined to trace it to 
the “ intensifying ’’ division of animals, and in par- 
ticular to the rabbit, which, exhausted by being hunted, 
contracts the disease in some unexplained manner from 
the soil, especially when its ears are frost-bitten. We 
fear that we must regard this book as an example of 
the unscientific use of the imagination, and we should 
not have devoted so much space to it had it not been 
issued by the Cambridge University Press. 


MINING AND QUARRYING. 

The Elements of Mining and Quarrying. By Sir C. 
Le Neve Foster, D.Sc., F.R.S. Pp. xviii+321. 
(London: Charles Griffin and Co., Ltd., 1903.) 
Price 7s. 6d. net. 

NE of the most difficult tasks in the field of 
technical literature is the preparation of a 
thoroughly good elementary text-book of an industrial 
art, and the difficulty is especially conspicuous when 
the subject dealt with is mining, with its incursions 
into mathematics, physics, chemistry, geology, miner- 
alogy, civil engineering, mechanical engineering, 
electrical engineering, law, and sanitary science. It 
is not astonishing that the task has not hitherto been 
attempted. In French and German there are several 
useful works of the kind; but in English, elementary 
text-books have dealt exclusively with but one branch 
of the subject, the best example being the rudimentary 
treatise written a generation ago for Weale’s series 
by the late Sir Warington Smyth. 
in 321 pages the late Sir C. Le Neve Foster has 
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covered the whole range of mining and quarrying. 
With an intimate knowledge of his subject, he com- 
bines great clearness of style and a thorough grasp of 
the beginner’s needs. Superfluous detail is carefully 
avoided, and the arrangement of the matter is 
eminently logical. Each of the sixteen divisions of 
the subject is concisely expressed by a single word :— 
(1) occurrence, (2) discovery, (3) boring, (4) excav- 
ation, (5) support, (6) exploitation, (7) haulage, (8) 
hoisting, (9) drainage, (10) ventilation, (11) lighting, 
(12) access, (13) dressing, (14) legislation, (15) health, 
and (16) accidents. These easily remembered head- 
ings serve as pigeon-holes in which a student may file 
his notes upon any mine or quarry he visits. Into 
this comprehensive system, subjects from widely 
different fields of science and technology are combined 
by the author, with the result that his text-book forms, 
without undue burden of references, a thoroughly 
trustworthy guide for the beginner in mining, and in 
many respects for the experienced miner, who is apt 
too often to specialise in one branch of mining and to 
ignore the progress made in other branches. The 
beginner is wisely urged to deal with the subject 
broadly, and not to confine himself to the narrower 
sphere of the coal-miner or of the seeker for ores. 
After mastering the general principles of his art he 
can specialise later. 

This has always been the method of teaching adopted 
at the Royal School of Mines. Half a century ago 
Sir C. Le Neve Foster’s predecessor in the chair of 
mining expressed the view that he would never dis- 
sociate entirely the art of working collieries from that 
of working metalliferous mines, since both had much 
ia common, and the one might often profitably borrow 
an idea from the other. He thought, however, that in 
the various districts where schools in the future might 
be established it would be needful to devote more atten- 
tion to one department than to another, and according 
to the opportunities of the teacher to select special 
portions for fuller and more practical instruction. 
The success of the broad treatment adopted at the 
Royal School of Mines is clearly shown by the large 
number of associates of that institution that are occupy- 
ing positions of eminence in the divergent fields of 
coal, ore, and precious stone mining in all parts of 
the world, and by the fact that at the provincial educa- 
tional institutions of more recent formation the 
specialised mining instruction is, almost without ex- 
ception, in the hands of old students of the parent 
school. 

One of the original features of Sir C. Le Neve 
Foster’s book is that he insists that from the very 
outset the student should seek to acquire some inform- 
ation concerning the laws regulating mining and con- 
cerning the diseases and accidents incidental to the 
miner’s calling. This new departure deserves warm 
commendation. Mining differs from most other 
occupations by being regulated by special statutes, and 
with an uncongenial branch of the subject like law the 
student needs special help. The labour question, too, 
is of so much importance and often so much more 
difficult to solve than the extraction of mineral from 
the ground, that the student cannot fail to be grateful 
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for guidance in the task which in his future career he 
may have to face, of collecting workmen in inaccessible 
districts, of housing them, and of looking after them 
generally. 

The work contains 281 illustrations, some being 
drawings to scale and others reproductions of photo- 
graphs, showing in a striking manner the operations 
of mining and quarrying. All are excellent, and, like 
the letterpress, are exceptionally well printed. A very 
full and accurate index greatly adds to the value of 
the book. B. 8. 


SOME BOOKS ON QUATERNIONS. 


Etude sur ies Quantités mathématiques. Grandeurs 
dirigées, Quaternions. By Prof. Claro Cornelio 
Dassen, D. es Sc. Pp. vit133. (Paris: A. Her- 
mann, 1903.) Price 5 francs. 

Introduction to Quaternions. By the late Profs. Philip 
Kelland, F.R.S., and P. G. Tait. Prepared by 
C. G. Knott, D.Sc. Pp. vii+208. (London: 
Macmillan and Co., Ltd., 1904.) Price 7s. 6d. 

Bibliography of Quaternions and Allied Systems of 
Mathematics. Drawn up for the International 
Association for Promoting the Study of Quaternions, 
&c. By Alexander Macfarlane, D.Sc., LL.D., 
F.R.S.E., General Secretary of the Association. 
Pp. 86. (Dublin: University Press, 1904.) 

T may perhaps be rather an exaggerated statement, 

but it is none the less to a great extent true, that 
mathematicians tend to divide themselves into two 
classes, quaternionists and non-quaternionists, and that 
these two classes frequently become involved in 
polemical controversies. But at the present time the 
notion of vector quantities is of frequent occurrence in 
physics, and it is important that everyone should have 
an opportunity of understanding the laws and nature 
of vector operations. It is not unfrequently stated that 
forces are vectors, because they are directed quantities, 
and therefore they are compounded by the parallel- 
ogram law. But the moment of inertia of a body 
about a line is also a directed quantity in the sense 
that its magnitude depends on the direction of the 
line, although moments of inertia, as every mathe- 
matician knows, are not compounded by the parallel- 
ogram law. Clearly dogmatic statements about 
vectors are dangerous for teaching purposes. 

Dr. Dassen’s book deals with a much wider field 
than the study of quaternions proper. The first part 
treats of ‘‘ the concept of quantity,’’ i.e. the funda- 
mental laws of algebra. The second part is divided 
into three chapters, which treat of directed quantities 
in space of one, two and three dimensions respectively, 
so that it is only in this last chapter that the particular 
system of algebra associated with the name of Sir 
W. R. Hamilton is discussed. 

Prof. Knott’s edition of Kelland and Tait’s book is 
a typical English text-book of a kind such as writers 
of other nationalities rarely produce. By this we imply 
that it is full of worked illustrative examples, and at 
the end of each chapter is a copious collection of ex- 
amples for exercise. The first five chapters, extend- 
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ing up to p. 89, would form an excellent course for a 
student whose time is short. 

The chapter on dynamical applications is an jm. 
portant innovation which might well be extended jp 
the interest of science students by the addition of more 
elementary examples. Chapter vi., dealing as it does 
with ‘cones and their sections,’’ possesses ittle 
interest for the modern student. It would have been 
more useful thirty years ago, when it was the fashion 
not to teach the calculus until the student had |-arp; 
by heart a series of propositions for the parabola, , 
second series for the ellipse, and a third series (scarcely 
ever properly understood) for the hyperbola. Nowa. 
days more suitable illustrations may be obtained from 
physical problems without wasting time over ‘these 
elaborate discussions about conics. On the other hand, 
chapter vii., dealing with central surfaces of the 
second order, is less detailed in its treatment, and 
consequently likely to be more helpful. 

Dr. Macfarlane is to be congratulated on the very 
complete list of papers which he has succeeded jn 
drawing up for the association of which he is secre. 
tary. These papers, we notice, cover different systems 
of multiple algebras, discussions on the geometric re. 
presentation of complex magnitude, and nearly every 
book, pamphlet or paper on mathematics or physics 
in which quaternions or allied systems of mathematics 
play any part whatever, such, for example, as Clerk 
Maxwell’s ‘‘ Matter and Motion’? or Minchin’s 
Statics.” The only improvement that can be 
suggested is a classification of the papers by which 
those merely containing references to quaternions 
should be separated from those which treat of a sub- 
stantial portion of the general theory of algebras of 
vector quantities. 


OUR BOOK SHELF. 

A Manual of Zoology. By Richard Hertwig. Trans. 
lated and edited by J. S. Kingsley. Pp. xi+ 704. 
(London: G. Bell and Sons, 1903.) Price 12s. 6d. 
net. 

Tue English student of zoology has now the choice of 

a large number of excellent text-books, varying in 

style, in thoroughness, in wealth of illustration, but 

sufficient for the purposes of his education up to the 
time when his more advanced studies require him to 
turn his attention to the writings of foreign authors 
in their original language. To add to the list, the 
translation of a foreign text-book requires some special 
justification. It must provide something, some special 
treatment of a subject or some philosophical specula- 
tion which has not been provided by those who, with 

a knowledge of the needs of our own students, have 

written text-books for their guidance. The great 

reputation of Prof. Hertwig would lead us to expect a 

text-book from his pen that would justify its translation 

into the language of any country where zoology is 
seriously studied, and in some respects we are not 
disappointed. 

The book opens with a definition of general terms 
and a short history of the development of the science 
from the time of Aristotle to the present day, which 
are admirably concise and clear. The pages dealing 
with general morphology and physiology are al» 
decidedly excellent, better, perhaps, than are the corre 
sponding parts of any other modern text-book. In 
the portion dealing with special zoology, however, 
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there are many features which detract from its general 
merits. We might point out, for example, that the 
description given of the important group Protracheata 
‘. insufiicient, and the statement that the animals in- 
-luded in it are viviparous is erroneous. The classifi- 
cation of the Pelecypoda adopted in the text is old- 
fashioned and by no means the best. 

The statement on p. 206 that in Ciliata there is a 
micronucleus is misleading. It should be one or more 
micronuclei. These and many other general state- 
ments are unsatisfactory. The book, moreover, is dis- 
figured by numerous misprints. Such a misprint as 


\frida (p. 644) may not be of much consequence, but | 


the misprints in the names of animals, such as 
Mylilidee (p. 367), Chelefer (p. 450), Machrocheiroptera 
638), Strongylocentratus (p. 345), Saxicara (p. 367), 
great many others cannot but mislead the 
elementary student of zoology. 


4 Guide to the Antiquities of the Bronze Age in the 


British Museum. Pp. xii+159; 
plates. (London: British Museum, 1904.) Price 1s. 
Tue members of the staff of the British Museum who 
are responsible for the ‘‘ Guide to the Antiquities of 
the Bronze Age,’’ which has just been published, are 


to be congratulated on having provided the public with |The writer does not forget that there are medicines. 


a most excellent littke manual which is not merely a 
guide to the collections in our National Museum, but 


Bronze age. 
tative handbooks on archeology in English, and in 


certain other countries in Europe. Thanks to the 
energy and knowledge of Mr. C. H. Read and his 
colleagues and to the liberality of the trustees, we are 
now provided with two well written, precise, and 
copiously illustrated shilling books which supply this 
deficiency for the Stone and Bronze ages, and we are 
glad to note that a volume on the Iron age is in course 
of preparation. 

In the closely packed twenty-six pages of the intro- 
duction we have a succinct account of the evidence 
for a Bronze age and its relative chronology; the 
existence of an antecedent Copper age is discussed, and 
it is admitted that some countries do possess a distinct 
Copper age. The author leans to the view that bronze 
was first discovered in China in the fifth millennium B.c. 
The Aryans are treated to a brief discussion, and the 
position is taken ‘‘ that the Aryan language was forced 
upon the aboriginal inhabitants of Europe towards the 
end of the Neolithic period by a stalwart race with 
short skulls and fair hair, who radiated from some 
point in south-east Europe . . . the new comers are 
sometimes known as the Alpine race.”’ 

The bulk of the little book is taken up not with a 
mere catalogue of objects, but with an instructive 
guide to the objects in the collection, and for the further 
elucidation of the culture of the Bronze age descrip- 


tions and illustrations are given of hut-circles, brochs, | 


and a barrow. A considerable amount of space is 
taken up with objects from various countries on the 
Continent, and by this means the finds in our own 
islands can be placed in their relative position in the 
cultural history of Europe. The numerous illustra- 
tions in this book are carefully chosen and well 
executed, and the book can be highly recommended to 
curators, students, and the general public. 

The Care of Animals. By N. S. Mayo, M.S., D.V.S. 
(Rural Science Series). Pp. xvi+459. (New York: 
The Maemillan Company; London: Macmillan and 
Co., Ltd., 1903.) Price 5s. net. 

Tur agricultural reader who possesses Prof. Jordan’s 

admirable text-book ‘‘ The Feeding of Animals ”’ will 
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welcome this addition to the ** animals ”’ section of the 
Rural Science Series. The writer, Dr. N. S. Mayo, 
professor of veterinary science in the Kansas State 
College, indicates his standpoint in the following two 
sentences taken from the preface. ‘* The day of the 
‘ horse-doctor ’ book is passing. Prevention, sanita- 
tion, careful handling are more important than mere 
medication.’ 

The first section of the volume, treating of the 
general care of animals, is a little disappointing. 
There is much common sense, but there is also a 
suspicion of padding. The illustrations of farm live- 
stock in chapter i. have no particular point, and one 
feels that a dozen pages of illustration and letterpress 
transferred from the first three chapters to the chapter 


| Oa veterinary obstetrics would have been an advantage. 
| When the writer comes to his own subject, the care of 
| sick animals, there is a great improvement, and 400 
| pages are filled with just the kind of information that 
| the stock-owner wishes to have. 


Department of British and Mediaeval Antiquities, | 


148 figures, 10 | indications of disease and the nursing of sick animals 


The chapters on the 


are excellent. The descriptions of ailments, though 
quite free from medical terms, are pointed and so clear 
that even in the absence of professional assistance the 
farmer is likely to be able to recognise many of the 
diseases. The advice given is plain but guarded. 


which may do harm, and he has given special promin- 


- : | ence to the use of simple remedies ; he urges the owner 
is at the same time a convenient text-book on the | 


There had long been a lack of authori- | 


of valuable stock to take no risks, and when in doubt 
to consult a skilled veterinarian. For those unable to 


| do this there is a short chapter on common drugs, 
this respect we were at a disadvantage compared with | goses and recipes. 


The book is likely to be popular in 
the British colonies, and its usefulness for the colonist 


| would be increased if the sections on drugs and recipes 


were extended. 
addition to our 


In its present form, however, this 

agricultural text-books deserves 
popularity. To the stock-owner whose province it is 
to “nurse ’’ rather than to “‘ treat’? the sick animal 
Prof. Mayo’s volume will be most useful, and should 
be most welcome. 


A Text-book of Ceramic Calculations, with Examples. 
By W. Jackson, A.R.C.S. Pp. xviii+67. (London: 
Longmans, Green and Co., 1904.) Price 3s. 6d. 
net. 

Tus little book is designed to supply students in 

classes in pottery and porcelain manufacture with a 

collection of problems and examples to illustrate the 

application of mathematical and chemical methods to 
the solution of the problems with which the potter is 
constantly confronted in his work. The preliminary 
lists of chemical substances—with their formule, 
atomic or molecular weights, and specific gravities— 
and of minerals important from the potter’s point of 

view should prove useful. The heading on pp. 12- 

14, ** List of Elements,” is unfortunate, seeing that 

the substances tabulated are mostly compounds. More 

exercises for the student to work out might have been 

supplied with advantage, for instance, to chapter ix. 

one problem only seems to be given. 

Botany Rambles. Part i. In the Spring. Pp. iv+ 
120. (London: Horace Marshall and Son, 1904.) 
Price 10d. 

THE anonymous writer of this book for children gives 

the following excellent advice to the youngster begin- 

ning to read the little volume: ‘‘ If you have not time 
to read this little book and go out as well, then don’t 
read it, but go out instead.’? The information pro- 

vided is given in clear, simple language, and is of a 

kind that a sympathetic adult taking a child for a 

ramble would strive to make the young botanist find 

out for himself. The photographs of trees in the 
book are very good. 


605 
ra 
im. 
in 
ore 
Tay 
ttle 
ion 
rnt 
ey 
Va- 
om 
ese 
nd, 
the 
ind % 
ery 
in 3 
Te. 
‘ms 
ree 
ery 
ics ts 
tics 
erk 
in’s 
be 
4 
ich 
ons ; 
ub- 
of 
ns- 
of 
in 
but 
the 
to 
ors 
the 
“ial 
‘jal 
la- 
ith 
eat x 
ta 
ion 
18 
not 
wl 
ms 
nee 
ich 
ing 
Iso 
Te 
In 
er, 


606 NATURE 


[APRIL 28, 1904 


LETTERS TO THE EDITOR. 


(The Editor does not hold himself responsible for opinions 
expressed by his correspondents. Neither can he undertake 
to return, or to correspond with the writers of, rejected 
manuscripts intended for this or any other part of NaTuRE. 
No notice is taken of anonymous communications.] 


The Complex Nature of Thorium. 


Wit regard to several letters on thorium and its complex 
nature that appeared in Nature of March 24 and 31, April 
7 and 14, and in which my name is mentioned, I take the 
liberty of adding a few remarks, having had ten years’ 
experience in working with thorium. 

In 1897, at a meeting of the British Association in Toronto 
(Canada), 1 read a paper in which I pointed out that 
spectrum evidence proves the complex nature of thorium. 

In 1898 (Chem. Soc. Trans., p. 953) 1 isolated from some 
thorium fractions an earth with an atomic weight of 225-8 
(tetrad). Knowing the difficulties of the separation of 
rare earths (I have been engaged in this kind of work 
since 1878), and not wishing to publish a premature con- 
clusion, I did not declare this to be a novel constituent of 
thorium, but said that foreign earths were present, in spite 
of the fact that the reaction used ought to have separated 
them. 

In 1901 I published another short paper (Proc. Chem. 
Soc., March 21, 1901, pp. 67-68), in which I said that 
‘* my experiments may be regarded as proving the complex 
nature of thorium.’’ Thorium was split up into Tha and 
Ths. With Th8 I obtained so low an atomic weight as 
Riv =220. The fractions Tha gave by the analysis of the 
oxalate, though it was prepared by pouring the thorium 
salt solution into an excess of oxalic acid, in order to avoid 
the formation of a basic salt, the high atomic weight 
Rv — 236-3. But I stated expressly, and I feel obliged to 
repeat it, that these fractions show a great tendency to 
form basic salts. Assuming these to be normal, a higher 
atomic weight than the true one is obtained. ‘This is true 
especially in regard to the oxalate. 

The splitting up of thorium into Tha and Thf was, of 
course, not so sensational an event as the announcement 
from America of the splitting up of thorium into “ caro- 
linium and ‘‘ berzelium.”’ Bonustav BRAUNER. 

Bohemian University, Prague, April 18. 


Radio-activity and the Law of Conservation of Mass. 


Mr. Soppy in the Wilde lecture on the ‘‘ Evolution of 
Matter as Revealed by the Radio-active Elements ’’ (Proc 
Manchester Phil. Soc., vol. xlviii., part ii., p. 29) gives 
two methods of deducing the average life of a radium atom. 
The results become concordant if we assume that the 
complete disintegration of an atom of radium involves the 
emission of four a particles. Now the atomic mass of 
radium is 225, and that of an a particle about 2 ; the question 
therefore arises as to what has become of the rest of the 
mass. 

There appear to be three possible answers to this 
question. In the first place Mr. Soddy’s estimate may be 
wrong by a factor of ten, although it is hardly likely that 
the data are uncertain to this extent; secondly, the various 
stages of the disintegration may involve the liberation of 
non-radio-active by-products which would necessarily be in- 
capable of detection by the methods of investigation 
employed ; and, finally, there may be a decrease in the total 
mass of the system owing to the decrease in the velocities 
of some of the constituent electrons. 

A priori the second hypothesis appears to have the balance 
of probability in its favour, as it agrees best with our 
present ideas; but I think the third solution should not 
be dismissed too hastily. In discussing the matter recently 
with Mr. G. A. Schott, I found that he also had been led 
to consider the tenability of this view in connection with 
some theoretical work on the structure of the atom which 
will probably soon be published. O. W. RicHarpson. 

Trinity College, Cambridge, April 19. 
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The Atomic Weight of Radium. 


In the Philosophical Magazine for April, 1903, Runge 
and Precht work out the atomic weight of radium from 
its spectrum to be 258, instead of the 225 found by Madame 
Curie. I should like to point out that the spectrum dat, 
of radium support the value given by Madame Curie, jf 
handled according to Section v. of ** The Cause of the 
Structure of Spectra’’ (Phil. Mag., September, 
There is an important question of principle involved jp 
the distinction between the two methods of using the sper. 
trum of an element for determining its place in the period 
classification. 

The method adopted by Runge and Precht is founded op 
a slight alteration of the approximate empirical law dis. 
covered by Rydberg, that, when similar elements haye 
corresponding pairs or triplets of lines in their spectr., the 
difference of the frequencies of vibration of the two line: 
in a pair belonging to any one element is proportional t 
the square of its atomic weight. Runge and Prechi alter 
this law by substituting the words ‘*‘ some power of its 
atomic weight for ‘‘ the square of its atomic weicht.’ 
Thus in the alkaline earth family they give the power as 
1/0-5997- The frequency differences of corresponding pair; 
of lines in Mg, Ca, Sr and Ba, namely, 91-7, 223, 80: and 
1691 being denoted by x, the logarithms of the aiomi 
weights M of these elements are given by the formula 
log M=0-2005+0-5997 log x. As x for radium is 4358.5, 
the value 258 is found by Runge and Precht for the atomic 
weight of radium. But the frequency differences are con- 
nected with one another by numerical relations, and not 
directly by their atomic weights. 

The clearest instance of this purely numerical relation. 
ship is shown by the spectra of Zn, Cd, and Hg. A 
characteristic set of corresponding frequency differences for 
these elements is 386.4 for Zn, 1159-4 for Cd, and 4633-3 for 
Hg. The number for Zn multiplied by 3 gives 1159 2, which 
is indistinguishable from the value for Cd, and 12 times 
the number for Zn gives 46368, which is within 1 part in 
1000 of the value for Hg. 

In the paper mentioned I have shown how this numerical 
series, I, 3, 12, appears elsewhere in the frequency differ- 
ences for other families of elements, with a fourth member, 
namely, 28. Now these numbers are the first four terms 
of the series the general term of which is 1—3n/2+7n?/2. 
This series, and not atomic weights, controls the relations 
between the frequency differences for the spectra of allied 
elements. 

Perhaps the most striking evidence in support of this 
assertion is afforded by some characteristic frequency differ- 
ences discovered by Runge and Paschen in the complicated 
spectra of O, S, and Se. These are for O 3-7 and 2-08, 
for S 18-15 and 11-13, and for Se 103-7 and 44.07. Of 
these six numbers four are the first four terms of the series 
the general term of which is 3-7(1—3n/2+7n*/2), namely, 
3:7, 11-1, 44-4, and 103-6. The numerical law applies, then, 
to the non-metals as well as to the metals. The distinction 
between a purely numerical and an atomic weight relation 
between the frequency differences of allied spectra is funda- 
mental, the one implying a kinematical, the other a 
dynamical, origin for the structure of spectra. 

As to the bearing of these considerations on the deter- 
mination of the atomic weight of radium from its spectrum 
we can represent the differences given above for the alkaline 
earth elements by the formula 63-8(1, 3, 12, 26)+31-6, in 
which 26 for Ba takes the place of 28 in the standard series. 
There are other instances in which a serial number like 
12 or 28 is reduced by 2 or 4, a phenomenon probably of 
kinematic origin. For the next three elements of this 
family with higher atomic weights than Ba, the frequency 
differences corresponding to those just given should be the 
values of 63-8(1—3n/2+7n?/2)+31-6, given when n=4, 5 
and 6. The coefficients of 63-8 are 51, 81 and 118. Now the 
4858-5 of Runge and Precht for radium is 63-8 x 75-7+ 31-6. 
Thus the 75-7 of radium corresponds to the 81 of the 
regular series in the same way that the 26 of Ba does 
to the 28 of the regular series. So the numerical law for 
the frequency differences places radium two main rows 
lower than Ba in the table of elements, and gives to it, 
therefore, an atomic weight exceeding that of Ba, namely, 


A 


137, D 
deter 


modif 
the a 
in sa’ 
the ¢ 
powe: 
integ 
of th 

Me 


com 
and 
dire 
min 
men 
clos’ 
sug: 
that 
fore 
that 
incl 
and 
A 
* 
the 
peo; 
ing 
ele ys 
lear 
(: 
any 
sha 


whi 


= 
| 
| 
= 
mathe 
above 
| 
atom! 
lation 
Rydb 
extri 
| 
| 
| 
= 
| 
mech 
omit! 
= cours 
| 
entir 
: cisio 
refer 
: conc 
have 
met! 
M 
< 
| 
m stati 
| § body 
that 
ENG 
f not 
| 
| 
| 
| 
sich 
| 
cas 
| 
obt 
: 


ApriL 28, 1904] 


NATURE 607 


137, by about go. The spectrum evidence confirms then the 
determination 225 made by Madame Curie. 

As quite a number of investigators are working at 
relations between spectrum data and atomic weight, it 
seems important to make generally known the fact that 
mathematical series, like that of Balmer’s law or that given 
above, are the main feature in the laws of spectra. The 
approximate law of Rydberg arises from the fact that the 
atomic weights of the elements form a series. Certain re- 
lations between this series and the series belonging to the 
spectr of the natural families are probably the cause of 
Rydberg’s approximate law, which is not suitable for the 
extrapolation attempted by Runge and Precht with their 


modified form of it, unless other better means of estimating 
the atomic weight are lacking. All that we are warranted 
in saying at present is that the atomic weights of some of 
the elements in a family are nearly proportional to some 


power of A+B(1—3n/2+7n/2), where n has positive 
integral values, and A and B are parameters characteristic 
of the family. : WILLIAM SUTHERLAND. 


Melbourne, March. 


Graphic Methods in an Educational Course in 
Mechanics. 


] snouLp be glad if I could, through the columns of 

Nature, elicit opinions from those who have taught 
mechanics from the beginning as to the advisability of either 
omitting graphical methods altogether from an educational 
course in mechanics or of introducing them at a very late 
stage. 
By graphical methods I mean those methods which depend 
entirely on the use of mathematical instruments of pre- 
cision, and from which calculation is absent. I do not 
refer to the plotting of curves from results obtained 
analytically, or to such simple graphical considerations as 
enable one to draw (freehand) a useful working figure. 

| myself, after many years of teaching, have come to the 
conclusion that until the principles of statics and dynamics 
have been thoroughly grasped, it is better to keep graphical 
methods out of sight altogether. 

My contentions are as follows :— 


(1) Analytical methods give a grasp of the principles of 
statics, while graphical methods disguise them. When a 
body is at rest and in equilibrium, the obvious facts are 
that it does not move in this direction or in that, and does 
not rotatee Now the idea of a resolute as the effective 
component of a force in any direction is one readily grasped, 
and the analytical statement that ‘‘ the resolutes in any 
direction balance one another ’’ brings vividly before the 
mind the equilibrium as regards translation. Any experi- 
ment made suggests this balancing of resolutes. But the 
closing of a polygon of forces, on the contrary, does not 
suggest, with anything like the same degree of vividness, 
that there is no translation. In fact, the closed polygon of 
forces, representing as it does a couple, rather suggests 
that there is rotation. An experiment with a body on an 
inclined plane, for example, suggests a balance of resolutes 
and does not suggest a triangle of forces. 

Again, as regards rotation. The analytical method of the 
“balancing of moments ”’ brings clearly before the mind 
the fact that the body does not rotate. I am sure that most 
people will agree with me when I say that the correspond- 
ing graphical proposition, that ‘‘ the funicular polygon 
— will not suggest non-rotation to any ordinary 
earner. 

(2) Analytical methods must be mastered in any case. In 
any educational course, it is important that the learner 
shall have to rely on as few principles as possible. Now 
when he has mastered the principles of ‘ resolution ’’ and 

taking moments,”’ he can be led to attack any useful 
problem in statics without further theory. 
i But he may master the ‘‘ polygon of forces’? and the 

‘unicular polygon,”’ and yet find himself totally unable to 
deal with machines and with other constantly occurring 
cases of equilibrium. He will find that, while he can 


forces if these be parallel, he will probably fail if the forces 
be not parallel (and non-concurrent), owing to the difficulty 
of getting his diagram on to a given sheet of paper. In 
fact, analytical methods must be mastered, while graphical 


methods, however convenient in certain cases, need not be 
mastered save for special professional purposes. If, then, 
there be not time for both, it is the latter that should be 
sacrificed. A student well trained in analytical methods can 
always pick up graphical methods rapidly when he needs 
them for special work. 

(3) Analytical methods connect statics with dynamics. I 
do not think that this contention will be disputed. Re- 
garded analytically, statics are a part of dynamics; the 
equations are the same and the ideas are the same, only 
the acceleration, in statics, is zero. 

(4) Graphical methods confuse learners of statics. Here 
I rely on experience, and report what I have observed. 
I have noticed, over and over again, that, while a learner 
of analytical statics may fail to solve a problem, he yet 
knows what he is trying to do, and he does not, as a 
rule, lose sight of principles. 


But I find that beginners, who have learned something 
of graphic statics, appear to lose sight of principles 
altogether, and are content to make the wildest “ shots.’’ 
They make triangles out of ladders, walls, and ground, 
and continually take the lengths of bars or strings to re- 
present the stresses in them in their attempts to “‘ get a 
triangle of forces.” 

I find no beginner so difficult to teach as one who has 
learned some graphic statics at a preparatory school, and 
I much prefer those who have learned no statics at all. 
There seems to be something in graphical methods that 
paralyses the learner’s powers of thought and reasoning, or 
at least allows them to slumber. 

To sum up. I have come to the conclusion that graphical 
methods (as defined above) should be reserved for a re- 
latively late stage in any educational course in mechanics, 
or even be omitted altogether until required for special 
work. In addition to the reasons given above, I may add 
that graphical work consumes an amount of time that seems 
out of proportion to the mental training and knowledge of 
principles gained. W. LaRDEN. 

Devonport, April. 


Sunspots and Temperature. 


Tue following view of this subject (related to that given 
by Dr. Lockyer a short time ago) may be of interest. 

Consider the last five sun-spot waves, as measured from 
the first year after a minimum to the next minimum, thus :— 


(1) 1844-56 (13 years) sie Maximum 1848 


(2) 1857-67 (11 years) 1860 
(3) 1868-78 (11 years) 1870 
(4) 1879-89 (11 years) 1883 
(5) 1890-1901 (12 years) .. 1893 


Using Wolf and Wolfer’s sun-spot numbers, and finding 
the annual average for each of these waves, we get the 
curve marked A (dotted line) in Fig. 1 (p. 608). 

Ascertaining next the averages of several meteorological 
items at Greenwich for those periods, we obtain curves 
B, C, D, E, F. The items are :— 


(B) Mean temperature of winter (December—February). 

(C) Frost days in winter (an inverted curve). 

(D) Days with maximum temperature 70° or more (in 
year). 

(E) Mean temperature of summer (June-August). 

(F) Mean temperature of year. 


The amount of agreement between these weather curves 
and the sun-spot curve seems remarkable. The sun-spot 
wave with highest average number (that for 1868-78) corre- 


obtain by graphical methods the resultant of a system of 
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sponds with the time of greatest warmth in each case, and 
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the sun-spot wave with lowest number (1879-89) with the 
time of least warmth. If the relative position of all five 
points does not exactly correspond in the solar and terrestrial 
curves, we should remember the large uncertainty 
necessarily attaching to sun-spot measurements. 

We might smooth these curves with averages of three, 
getting the thick line curves, which indicate general de- 
cline (in a wide sense). Thus in the case of temperature, we 
find the grouped sun-spot waves 1, 2, 3, associated with 
more warmth than 2, 3, 4, and the latter with more than 
3, 4) 

It is known that the recent researches of Nordmann, ex- 
tending and confirming the work of Képpen thirty years 
ago, indicate a state of things in the tropics which is 


1 2 3 5 
EY.) 
A | Sunspots Numbers. 
40 
40} 
do) 


Frost Days Winter (inverted). 


4 

Mean Temperature Winter. 
¢ 


38 
0} Days with Maximum Tempera- 
ture 70° or more. 

<2 + Mean Temperature Summer. 

4 
Sob 3 F Mean Temperature Year. 

| 


essentially opposite to that in our region, that is, minimum 
of sun-spots is associated with much heat (relatively) and 
maximum with little heat. 

I may here be allowed to submit for criticism a specula- 
tion regarding northern regions. I know little of tempera- 
ture conditions in the Arctic regions and of ice in the 
Atlantic, and I suppose very little is known of these in 
their relation to the sun-spot cycle. Let us suppose, how- 
ever (and the supposition does not seem a wild one), that 
it is in the Arctic regions as in the tropics, that is, more 
heat about sun-spot minima than about maxima, and that 
the Arctic régime is further opposite to ours in showing 
a general rise of temperature (in a wide sense) since the 
‘forties. (I may remark that Nordmann’s data for the 
tropics seem to point to a gradual rise in the last thirty 
years.) What should we expect from this state of things? 
Would not the greater heat with minima cause more melt- 
ing and loosening of ice, a more open season, and more ice 
to be carried down into the Atlantic? This would have a 
cooling effect on the Gulf Stream, and our temperatures 
would correspondingly decline. Thus heat in the Arctic 
would mean cold to us, and a gradual rise of temperature 
in the far north would mean a gradual fall in western 
Europe. 

I have been told that a certain shrinking of the northern 
ice covering has been noticed in piaces in recent times, and 
I read lately, in connection with the voyage of the Discovery, 
that since Ross’s time the Antarctic ice pack has broken 
back some thirty miles. 

There may, however, be facts adverse to the above theory. 
Perhaps some of vour readers may be able to throw light 


A NEW EPOCH IN SOLAR PHYSICS. 


P to the year 1868 those rose coloured appendage 
round the solar limb, the prominences, coulg 
only be observed at the times of total eclipses of th, 
sun. The ingenious method for watching these pheno. 
mena any time when the sun shines we owe (o thy 
labours of Lockyer and Janssen, and the Striking oj 
a medal by the French Government in honour o/ thi 
important solar physical advance properly noted ap 
epoch in this branch of astronomy. 

By this new device, which was spectroscopic, the 
positions, forms, structure and movements 0! th 
prominences that -encircle the solar disc could 
accurately watched and determined, and we oy; 
a debt of gratitude to such men as_ Respighi 
Tacchini, Ricco, Mascari and others for the great work 
they have accomplished in taking advantage oj thi 
new line of research by recording daily the state oj 
the solar limb in respect to these appendages. It muy 
not be forgotten that all this work has been accom. 
plished by eye observations alone. Sweeping round 
the solar limb and noting accurately the position, {orm 
&c., of each prominence is not the work of a momen 
even if the sky is clear, and it is astonishing what 4 
great amount of valuable information has _ been 
gathered by this apparently sluggish method. Wher 
it is considered that one sweep of the spectroscopic slit 
round the solar limb only makes us acquainted with 
the prominences that exist in a very small section of th 
solar atmosphere and at only one particular moment of 
time, it was natural that early attempts were made not 
only to employ photography as a means of quickh 
recording these, but of devising, if possible, som 
method by which prominences on the solar disc itself 
could be also photographed. 

It is not the object of the present article to trace 
the history of the development of the instrument, th: 
photospectroheliograph, which now affords a means oi 
satisfying these and other unlooked for requirements, 
but to give an account of the latest form adopted and 
results obtained by Prof. George E. Hale, of the Yerkes 
Observatory, to whom belongs a large part of th 
credit of designing and constructing an instrument 
capable of giving most successful results. 

It may nevertheless be mentioned that Janssen 
in 1869 conceived the first idea of the method; 
he was followed by Braun, of Kalocsa, in 1872, and by 
Lohse, of Potsdam, in 1880. In 1889 Hale commenced 
work in this direction, and after him came Evershed 
in England and Deslandres in Paris, who both de- 
signed and used instruments which gave excellent 
results. 

From time to time Prof. Hale has published accounts 
of the design of, and work accomplished by, his former 
instruments, but in a recent publication? he gives us 
a very full and detailed description not only of the 
latest form he has adopted, but of the magnificent 
photographs which he has secured with it. 

To pass then at once to the modern photospectro- 
heliograph, reference may first be made to the principle 
involved. The feature of the instrument is that it is 
capable of giving us pictures of the sun in light of one 
wave-length, or in monochromatic light. The instru- 
ment itself differs little in principle from an ordinary 
spectroscope if the eye-piece be replaced by a (second) 
slit. If the solar image be thrown by means of a Jens 
on the first slit, then after the solar light has passed 
through the lenses and prisms of the spectroscope it 
will fall on the second slit, which will only allow 4 
narrow portion of the spectrum to pass throug! it 


1 Publications of the Yerkes Observatory, vol. iii. part i.; also the 


on the subject. Avex. B. MacDowatt, 
NO. 1800, VOL. 69] 
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corresponding in width to this slit. The position of 
this second slit is, however, adjustable, and it can be 
made to coincide with any line in the solar spectrum. 
Thus any particular line can be completely isolated by 
this device. If now the solar image falling on the first 
slit be kept stationary, and the whole spectroscope be 
moved in a plane at right angles to the axis of the 
incident solar beam and in a direction at right angles 
to the length of the first slit, then the light that will 
pass through the second slit will be a succession of 
;mawes in monochromatic light corresponding to the 
strips of the solar image which entered the first slit. 

By adjusting the second slit on, say, the K line of 
calcium, and placing a photographic sensitive plate 
fixed independently of but nearly in contact with the | 
suriace of the second slit, then while the first slit is 
passing over the solar image, the second is moving over 
the film of the photographic plate at rest and allowing 
the monochromatic calcium K light to impress its 
successive images on the plate. The result is a | 
picture of the sun in “*K”’ light. Isolating different 
lines by means of the second slit, various mono- 
chromatic images of the sun in different ‘‘ lights ’? can 
be secured. 

An instrument made on the above principle is the 
ideal form to be used, but it can only be adopted when 
sunlight is thrown by means of a heliostat on to the 
lens which forms the image. It may be mentioned, by 
the way, that an instrument on this principle has 
recently been erected at the Solar Physics Observatory, 
South Kensington. 

Prof. Hale wished, however, to employ his spectro- 
heliograph in connection with the great Yerkes re- 
fractor of 40 inches aperture, so that he was obliged 
to adopt another method, because the movement of the 
spectroheliograph, which is of considerable weight, 
across the solar image formed at the focus of this 
large lens would have made the telescope vibrate, and 
produced in consequence bad solar images. 

The method which he eventually adopted was to keep 
the whole spectroheliograph still in relation to the 
telescope itself, and to move the solar image uniformly 
across the first slit by means of a motor which actuated 
the declination slow motion of the telescope. Another 
difficulty then arose as regards the movement of the 
photographic hoider, for this had to be made to travel 
across the second slit at the same uniform speed as 


shows this portion of the instrument alone. To 
indicate the path of the beam of light from the colli- 
mator objective to the second slit objective a white line 
has been drawn, the direction being indicated by the 
arrow head. 

For further information regarding the details of the 
construction of the instrument the reader may be 
referred to Prof. Hale’s account, but a few dimensions 
may be given here. Since the solar image formed 
by the forty-inch telescope measures seven inches in 
diameter, the two slits, both being supplied with the 
necessary means of adjustment, are eight inches long. 
The collimator and camera lenses are of the portrait 
type by Voigtlander, and are of equal aperture (6} 
inches) and focal length. ‘These lenses are really too 
small for the large solar image dealt with, but Prof. 
Hale’s statement that the considerable cost of lenses 
of about ten inches, the required size, rendered their 
purchase difficult explains this defect. 

2assing over several important points that are vital 
to the efficient working of this instrument, which would 


the image over the first slit; this was finally overcome 
by connecting the plate holder directly with the declin- 
ation motor, thus moving them simultaneously. 
Although very similar in principle to the ordinary 
spectroscope, the spectroheliograph is different from 


it in many important details. In the first place both | 


slits, instead of being straight as is usually the case 
in spectroscopes, are curved, and curved to a radius 
which is determined by the material of the prisms 
employed. Again, it is most convenient if the two 
tubes, carrying each a slit with its respective objective, 
and corresponding to the collimator and_ telescope 
tubes of the ordinary spectroscope, are arranged 
parallel to each other. This is accomplished by insert- 
ing between the collimator lens and the prisms (two 
in this case) a plane reflector which can be so adjusted 
that the light, after being reflected and passing through 
the prisms, emerges parallel to the beam falling on 
the reflector or to the collimator’s axis. 

By the use of the reflector in this position, thus 
rendering the prisms clear of the optical axis of the 
collimator, the instrument may be employed for 
another line of solar research, because when greater 
dispersion is required, as will be described further on, 

grating may be inserted in its place. The optical 
«arrangement, as briefly described above, can be seen 


irom the accompanying illustration (Fig 1), which | 
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Fic. 1.—Showing the optical arrargement of the Spectroheliograph. 


| here take up too much space even to refer to at short 
' length, such as a description of the movable plate- 
holder, the adjustment of the several parts of the 
spectroheliograph, the value of diaphragms to reduce 
diffuse and reflected light, the method of setting the 
second slit on any particular line in the spectrum, &c., 
we now come to describe some of the results which are 
the first fruits of this research. 
It has been stated above that if a line due to calcium 
be isolated by the second slit then we shall obtain a 
picture of the sun in calcium light; if a hydrogen or 
iron line be used, then a hydrogen or iron solar picture 
will be obtained. The lines which are the most easy 
| to employ, and which give the best results, are those 
of H and K due to calcium. These lines in the solar 
spectrum (Fig. 2) are broad, of a composite structure, 
and are composed of three main parts, (1) a broad, 
dark band, designated by Prof. Hale as H, or K,, 
(2) a comparatively narrow, bright line, lying at 
the centre of this band at points on the sun’s disc where 
the slit crosses hot masses of calcium vapour (H,, K,), 
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and (3) a very narrow, dark line running through the 
centre of H, and K, designated H, and K,. _ 

Now according as the second slit is made to isolate 
any part of either of these lines, so a calcium 
picture of the sun corresponding to this particular part 
of the line is obtained. 

It may perhaps be mentioned that the name 
** flocculi ’’ is here employed to designate the clouds 
of vapour which are photographed with the spectro- 
heliograph. When the calcium line is employed 
“calcium flocculi’’ are photographed, or if the 
hydrogen line be used we obtain ‘‘ hydrogen flocculi.’’ 
These flocculi are, according to Prof. Hale, situated 
at a greater level above the photosphere than the 
“facule,”’ the latter being elevated regions of the 
photosphere. 

As the width of the H and K bands depends on the 
density of the calcium vapour, and the denser calcium 
in the sun is below that of less density, the pictures 
of the sun secured by using different parts of these 
lines will correspond to different levels. In fact, a 
means is thus employed of photographing sections of 
the calcium vapour, or of sounding the solar atmo- 
sphere with respect to this element. Thus, if the second 


Fic. 2.—Reproduction of a photograph showing the H and K lines ot 
calcium in the solar spectrum when large dispersion is employed. 


slit be set at the extreme edge of H, or K,, the result- 
ing photograph will only show that calcium vapour 
which is dense enough to produce a line of this breadth, 
in fact, a section across the base of the calcium 
flocculus will be obtained. If set nearer the centre 
of the line a section of the flocculus corresponding to 
a higher level will be produced. 

Further, this calcium picture in the final positive is 
always bright on a dark background no matter which 
parts of the H or K lines are employed. That this is 
so can be seen from Prof. Hale’s pictures taken in the 
H, or H,, or K, or K, light; this is an important point 
to which reference will be made later. 

An examination of several photographs has led Hale 
to deduce that the calcium flocculi when secured with 
the slit nearer H, or H,, or K, or K, are more exten- 
sive than those taken near the outer edge of H, or K,. 
It is argued from this that the calcium flocculi are 
most probably in general composed of a series of 
columns of vapour expanding as higher levels are 
reached, and possibly overhanging laterally (Fig. 3). 

To explain this point a little more fully perhaps the 
accompanying diagram (Fig. 4) may prove of service. 
In the centre of the diagram is drawn (on rather an 
exaggerated scale) the H line of calcium, and below 
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this are lettered the detailed portions of it according to 
Hale’s nomenclature. Above this are drawn three 
layers to represent three strata. of x calcium vapour 
corresponding to the width of the H line, which varies 
according to the density of the vapour. To investigate 
the distribution of the densest layer the portion H, of 
the H line is used, H, is employed for the less dense 
layer, and H, for the least dense. 


Fic. 3.—Showing that the bright calcium flocculi are more ex- 
tensive at the fis level (upper photograph) than at the H) 
level (lower photograph). Notice that the spot is nearly 
obliterated at the Hg level. 


At the right-hand side of Fig. 4 is a sketch of a 
portion of the solar surface taken separately with H,, 
H,, and H, lines, and we have therefore the H,, H,, 
and H, flocculi. As, according to Hale, the area of 
the H, flocculus is more extensive than that of H,, 
and H, more extensive than that of H,, if we project 
this to gain a mental image of the vertical distribu- 
tion of this calcium vapour we obtain an object some- 
what after that drawn above the three calcium flocculi. 
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In fact, the object will take a form which is very like 
a tree-like prominence. 

It is therefore of great interest to examine the same 
region of a large spot as photographed at two different 
leveis, as in Fig. 3. 

This illustration shows the region of the large spot of 
October 9 of last year, and the secondary slit was 


PHOTOSPHERE 


Fic. 4 —Diagram to illustrate the relation between che various portions of 
the H calcium line, the layers of different density, the resulting extent 
of the calcium flocculi and the probable appearance of their vertical 
sections. 


placed at the middle of the calcium H, level (lower 
picture), and at the calcium H, level (upper picture) ; 
the plates were exposed at 3h. 43m. and 3h. 30m. p.m., 
so that they may be taken to represent approximately 
the solar conditions at these two different levels for 
the same moment of time. The actual spot itself is 


best seen at the H, level, where the flocculi are not so | 
extensive. At the H, level the spot is nearly com- | 
pletely covered up by the flocculi, which are here far | 
more pronounced and extensive. At this level the | 
calcium vapour overhangs parts of both the umbra and | 


penumbra of the spot. 
The general appearance of the disc of the sun taken 


in calcium light is shown in the accompanying figure | 


(Fig. 5). Under good atmospheric conditions the 
whole disc is covered with minute structure resembling 
somewhat the granulation of the photosphere. 


Scattered along distinct zones in both hemispheres are | 


large bunches here and there of flocculi. 

These masses of flocculi partake of the general 
movement of rotation of the disc like the spots. Not 
only do their areas vary very considerably from time to 
time, but the positions at which they make their first 
appearance change both as regards latitude and longi- 
tude. The enormous extent of these calcium flocculi 
in relation to the solar disc, and their variation in 
amount from time to time, a fact also known, suggest 
that here we have an indication of solar action that has 
only up to the present time been feebly shown by spots. 

It is the investigation of the amount and distribu- 
tion of these flocculi from day to day and from year 
to year that makes the spectroheliograph such an 
important instrument at the present moment, for it is 
the only means existing of recording these important 
phenomena. 

_Not only has Prof. Hale employed the calcium 
lines in this work, but he has used other lines, 
notably those of hydrogen. For this investigation the 
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plane reflector used in the optical train of the instru- 
ment is replaced by a grating, as larger dispersion of 
the spectrum has to be obtained. By this means the 
hydrogen or other lines are. rendered somewhat 
broader, and it then becomes possible to isolate them 
completely by the second slit, the width of which is 
adjusted to be less than that of the lines employed, in 
order to cut out the continuous spectrum on both 
sides. Numerous photographs were secured with 
each of the H8, Hy, and Hé lines, and comparisons 
were made with the calcium photographs. 

The striking point which this comparison at once 
showed was that where on the solar disc the calcium 
flocculi did not exist the hydrogen flocculi were most 
apparent (Fig. 6), or, as Prof. Hale says, ‘‘ the 
hydrogen flocculi are, in general, dark, and that while 
they have a general resemblance in form to the bright 
calcium flocculi, the differences are in many cases very 
striking.’’ 

Perhaps a short digression may here be made, as it 
does not seem quite clear, at any rate to the writer of 
this article, what Prof. Hale really means by the terms 
hydrogen or dark calcium floceuli. 

The principle of the spectroheliograph is’ that if a 
calcium line be chosen to work with, then the result- 
ing solar disc is built up of two kinds of markings, 
namely, (a) where the calcium exists (bright), and (6) 
regions where it does not exist (dark). Further, as 
has already been pointed out, it does not matter which 
part of the calcium lines is used, as both the dark and 
bright parts produce bright calcium flocculi on the 
completed positive. Again, if a hydrogen line be used 
we have a disc built up of two kinds of markings, (c) 
where the hydrogen exists (bright), and (d) where no 
hydrogen exists (dark). 

Since the existence of each of these substances on 
the sun’s disc is indicated by bright markings, it is 
not quite clear why Prof. Hale calls the dark ~atches 


Fic. 5.—The sun in calcium light (Hg level), showing the bright ca'cium 
occuli, August 12, 1903. 


dark calcium or dark hydrogen, as in these parts 
calcium and hydrogen respectively are, according to 
the very principle of the spectroheliograph, shown to 
be absent. 
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It seems preferable to say that the regions where 
calcium exists correspond to those regions where 
hydrogen is absent than to say that the bright calcium 
flocculi resemble in form the dark hydrogen flocculi. 

To show the confusion to which such a form of 
description as the last mentioned can lead one, a good 
instance is given on Plate viii., Figs. 3 and 4, of Prof. 
Hale’s publication. There are shown two illustrations 
of the same region of the sun, one taken with the 
calcium line (K,), and the other with the hydrogen 
line (H8). On each of these there is a peculiarly 
shaped dark patch, evidently the same region on the 
solar disc, and the photographs show that in this 
region neither calcium nor hydrogen is _ present. 
According to Prof. Hale’s notation, this patch should 
be called both a ‘‘ dark calcium ”’ and “ dark hydrogen 
flocculus’’! As a matter of fact, the marking might 
be due to quite another substance altogether, and 
although it appears dark when analysed with either 


Fic. 6.—Two photographs of the same region of the solar disc 
taken on the same day, showing that where the bright 
calcium flocculi are present (upper photograph), the bright 

hydrogen flocculi (lower photograph) are absent. 


the calcium or hydrogen lines, it might appear as a 
“bright flocculus ’ if a line in the spectrum of the 
substance of which it is composed were used. Thus 
if at the particular levels at which the photographs 
were secured we knew that helium had been present 
in this region, then it would have been shown on the 
photograph as a dark patch if the calcium and 
hydrogen lines had been employed, and as a bright 
one if any of the helium lines had been isolated by the 
secondary slit. 

Enough, perhaps, has been said to indicate that 
what is meant by the ‘‘ dark hydrogen or calcium ”’ 
flocculi is not quite clear. 

The fact brought out by the beautiful series of photo- 
graphs of Prof. Hale, that when the bright calcium 
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flocculi are absent the bright hydrogen flocculi are 
present, raises a number of important points in solar 
physics which the spectroheliograph alone at the 
present time can attempt to solve. 

Calcium and hydrogen are not, however, the only 
substances which exist in the solar atmosphere. How 
are the other materials distributed? The compara- 
tive thinness of the lines of these other substances jn 
the solar spectrum makes it more difficult to analyse 
their distribution over the solar surface, but nevertlye- 
less possibly many of the strongest lines may yet be 
analysed. 

It will thus be seen that the new spectroheliograph 
in the hands of Prof. Hale and his co-worker, Mir. 
Ellerman, has opened up a new field of research which 
apparently has no limit. The facts that the sun is 
continually changing in activity and that the sky in 
any particular place is not always clear point out that 
for the study of the distribution of any particular 
element on the disc, one spectroheliograph at one 
station is not sufficient. Just as in the case of sun- 
spots, three stations, widely separated, are required 
to produce a nearly daily record, so with this new 
instrument the same number of stations would be 
required for the study of one element. For the com- 
plete study of several elements, it will be seen, 
numerous instruments will have to be employed if every 
advantage is to be taken immediately to begin to gather 
the necessary material. 

So important is it that this new instrument {or 
solar research should be employed to tell us of 
the changes that are taking place in the sun from day 
to day and from year to year, that no time should 
be lost in constructing a sufficient number of them, 
in distributing them where the raw material, sunlight, 
can be most often procured, and in organising a 
homogeneous plan of campaign. 

When it is considered that a study of the solar 
changes is vital for the clear understanding of the 
numerous terrestrial variations which are so closely 
associated with our everyday life, the necessity of such 
a programme is obvious. 

Just as in the case of the charting of the heavens, so 
this work should be of an international character, for 
every country would be able to reap equally the benefits 
which such an organisation would bring. 

The Rumford spectroheliograph of the Yerkes 
Observatory having thus shown the exceptional value 
of this new method of solar research in the hands of 
Prof. Hale and Mr. Ellerman, future workers will 
find their task very much lightened by a study of this 
magnificent and epoch-making contribution to solar 
physics. It is satisfactory to note that for this work 
in particular among other valuable contributions to 
astronomy by the same author, the Royal Astronomical 
Society has this year awarded Prof. Hale its gold 
medal. J. S. Lockyer. 


COMMEMORATION 


DAY AT THE 
UNIVERSITY OF GLASGOW. 


Cc} Tuesday, April 19, many of us were thinking 
of the Kelvin jubilee, which attracted the fore- 
most scientific men of Europe here in 1896. It is only 
a fortnight since the body of graduates unanimously 
elected Lord Kelvin to be our academic chief. In 
1g01 the university celebrated the ninth jubilee of her 
own foundation. On April 19 she inaugurated an 
annual commemoration day. : 
The ceremony opened with a short religious service. 
After it Sir William Ramsay, who began his great 
career as a chemist here, discoursed on Joseph Black— 
the most famous chemist who has been connected with 
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Glasgow. Black was made professor in 1756, when 
he was twenty-eight, and remained here until he was 
translated to Edinburgh ten years later. Prof. R. 
Dundas Thomson wrote fifty years ago of Black, 
“ These two capital discoveries ’’—of the loss of weight 
when limestone is converted into quicklime, and of the 
disappearance of an amount of heat which does not 
affect the thermometer when water is converted into 
steam— have been of greater service to science than 
perhaps any equal number of data ever pointed out 
by philosophers. Dr. Black was a man of elegance, 
modesty, and indolence. His active life in science 
terminated in his thirty-eighth year, for after his re- 
moval to Edinburgh, he engaged in no inquiries, and 
contented himself with teaching the science.’’ Some 
scientific men may look back with regretful eyes to 
the far-off Arcadia of their great predecessor—who 
had two epoch-making discoveries to his credit before 
he was thirty-eight, and nothing but quiet though 
admirable teaching to do for the balance of his days. 
Mendeléeff at seventy, and Lord Kelvin at eighty, are 
still incessantly at work on the most abstruse and far- 
reaching problems of the intimate constitution of the 
world. Dr. Black’s incisive critic might have remem- 
bered that it has been given to very few men of science 


ful teachers of his time. 

\Vandering, after the lecture, about the university, 
which our predecessors in 1870 thought to have been 
housed so splendidly, one finds Sir Gilbert Scott’s great 
central building surrounded by masses of modern addi- 
tions. There is a huge engineering building which cost 
about 30,000l., a botany building costing about 18,oo00l., 
an additional anatomy building costing about 13,o000l., 
an additional surgery building costing about 10,000l. 
All these were built within the last ten years, but 
before the days when Dr. Carnegie stepped ir like a 
special providence to help the Scottish universities. 
His benefactions are of two kinds. The first provides 
50,0001, a year towards the payment of the fees of all 
students in any of the universities who ask for it 


and who have shown themselves qualified to profit. | 
It was no doubt hoped that this would largely | 


increase the number of the students, and so greatly 
add to the resources of the universities. The 
hope has hardly been realised. The number of 
students has not materially increased, and the uni- 
versities merely receive the fees of a very large number 
of their students through Mr. Carnegie’s trustees 
instead of from the parents. Many students, of 
course, do not ask for this benefit, but, as a very 
great number do, the fee money which Mr. Carnegie 
has provided goes, and no doubt it was to a great extent 
meant to go, to the relief of parents who used to pay, 


| six years, was unveiled. 
to take an unchallenged place both among the first | 
investigators and the most accomplished and success- 


often, certainly, with difficulty, and it has made very | 


little addition to the resources of the universities. It 
is by the second 50,0001. a year, destined for equip- 
ments and extensions, including buildings, that the 
universities have chiefly benefited. The 
require that nivet 
ings for scientific teaching shall raise half the requisite 


rar in which case they will supply the other 
Mit. 


trustees | 
the university wanting new  build- | 


For some reason or other they have not so far | 


helped the extensive addition—costing probably 12,000. | 


which has just been made to the chemical depart- 
ment. 


new buildings for natural philosophy, for physiology, 


But they are defraying half the cost of the | 


‘or medical jurisprudence and public health, and for | 


materia medica, which are all in a state of consider- 
able 


forwardness, and which will cost some 8o,o00l. | 


rhe scientific world must have laboratories for practical | 


teaching, and modern laboratories are expensive to 
build, and very expensive to maintain and to keep up 
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to date. There is no more finality in scientific equip- 
ment and apparatus than in ironclads, and many 
things which are imperious necessities of to-day will 
be historic scrap iron after a dozen years. These vast 
laboratory extensions will be useless without great 
additions to the staff, and the universities will have 
to look not merely to the Carnegie trustees, but to the 
general public for further advances towards mainten- 
ance and renewal of equipment. Scientific students in 
Glasgow and elsewhere ought in the future to be 
taught more practically, but it is by no means certain 
that their numbers will be greatly increased. It is 
certain that there are many non-scientific departments 
which will need extensions, and cannot look to the 
Carnegie trustees. 

I have perhaps wandered a little from the commem- 
oration, but it is in these visible extensions actually or 
prospectively completed within ten years through the 
benevolence of Glasgow donors and the generous help 
of the Carnegie trustees that scientific graduates and 
visitors have taken the greatest interest. After their 
look round, they betook themselves to the Hunterian 
Museum, where a medallion bust of the late 
Prof. John Young, who was its genius loci for thirty- 
No archzologist, numis- 
matist, zoologist or geologist can be ignorant of 
his name and work. ‘‘ Those who knew him best,’’ 
says his life-long friend and comrade, Dr. Yellowlees, 
‘* know that they will never see another John Young.”’ 

The commemoration day is now over. It included 
the ceremony of conferring honorary degrees, six 
D.D.’s and eight LL.D.’s, including Mr. Choate, 
the American Ambassador, and—in absentia—Prof. 
Mendeléeff, the great Russian chemist, perhaps the 
foremost man in modern chemistry, and the fittest to 
connect the chemists of this generation with the 
brilliant young Glasgow professor of a century and a 
half ago whom the great Lavoisier was proud to 
acknowledge as his teacher. Mention must, however, 
be made of the banquet in honour of Sir William 
Ramsay, whose Glasgow degree is not of yesterday, 
and of the honorary graduates of to-day. But ban- 
quets are, after all, very much alike. W. J. 


THE CELEBRATION OF SIR HENRY 
ROSCOE’S GRADUATION JUBILEE. 
, 4 HE half-century which has elapsed since Sir Henry 
Roscoe graduated as doctor of philosophy at 
Heidelberg has been devoted by him uninterruptedly 
to the furtherance of science and education. 

As professor of chemistry for thirty years at Owens 
College, he succeeded by his teaching, writings and 
researches in establishing a great school of chemistry, 
besides earning a world-wide reputation as a scientific 
man; as member of Parliament he assisted to lay the 
foundations of a scientific system of technical educa- 
tion; and as Vice-Chancellor of the University of 
London and a member of the Carnegie trust and 
other bodies, he has spent his later years in the organ- 
isation of scientific teaching. It was therefore fitting 
that at the celebration of his graduation jubilee he 
should be greeted by addresses from his old students 
and from universities, colleges, and learned societies, 
both at home and abroad, which bore eloquent testi- 
mony to the intense appreciation which is felt for his 
services to the cause of scientific and educational 
progress. 

The ceremony took place on Friday last, April 22, at 
Manchester, in the Whitworth Hall of the Owens 
College, which, by its great architectural beauty, sets a 
fitting seal on the splendid group of buildings which 
Sir Henry Roscoe has seen grow up to replace the old 
house in Quay Street in which his first classes were held. 
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The philosophical faculty of the University of 
Heidelberg marked its sense of the importance of the 
occasion by renewing the diploma of doctor of philo- 
sophy granted half a century ago, and addresses were 
also presented from the Victoria University of Man- 
chester, the old students, the universities of London, 
Cambridge, Liverpool, Birmingham, Edinburgh, 
Glasgow, Aberdeen, St. Andrews, and Montreal, 
University College, London, Yorkshire College, King’s 
College, London, University College, Sheffield, 
Durham College of Science, University College, 
Dundee, Royal Society, British Association, Literary 
and Philosophical Society of Manchester, Chemical 
Society, Society of Chemical Industry, German 
Chemical Society, Bunsen Gesellschaft, Physikal. 
Verein, Frankfort, K6n. Gesellschaft, Gdéttingen, 
Pasteur Institute, Lister Institute, Owens College 
Chemical Society, Chemical Society of Rome, the 
Dutch Chemists, American Academy, American Philo- 
sophical Society, and American Chemical Society. 

A large number of personal congratulations were 
also received from scientific men all over the world. 
To each of the addresses a separate reply was made, 
and in these concise and pointed speeches, each 
embodying some fresh line of thought, the audience 
was delighted to recognise the best possible proof of 
the continued mental and physical vigour of the 
speaker. 


SIR CLEMENT LE NEVE FOSTER, F.R.S. 


“THE tidings of the death of Sir Clement Le Neve 

Foster on April 19 brought to a wide circle of 
friends a great shock as well as sincere sorrow, for all 
hoved that he might enjoy for many years the final 
stage of an active and honoured career. His death is 
a serious blow to the public service to which his life 
was devoted. 

Born at Camberwell on March 23, 1841, he was the 
second son of the late Peter Le Neve Foster, who for 
a quarter of a century was secretary of the Society of 
Arts. He received his preliminary education at 
Boulogne-sur-Mer, and obtained his degree of Bachelor 
of Science of the University of France at the age of 
sixteen. In 1857 he entered the Royal School of 
Mines, and in two years achieved the remarkable dis- 
tinction of securing the associateship in the mining, 
metallurgical and geological divisions, as well as the 
Duke of Cornwall’s scholarship and the Edward 
Forbes medal. He then proceeded to the mining 
college of Freiberg, in Saxony, which at that time was 
supreme in its special field. In 1860 he received from 
Sir Roderick Murchison an appointment on the Geo- 
logical Survey, and for five years was engaged in 
manning the Wealden beds of Kent and Sussex, and 
the Carboniferous rocks of Derbyshire and Yorkshire. 

In 1872 Le Neve Foster was appointed H.M. 
Inspector of Mines. The new Metalliferous Mines 
Regulation Act, which had just been passed, was 
received with a certain amount of disfavour 
by the Cornish miners, and the work of the 
first inspector was particularly difficult. The severity 
of which Le Neve Foster was sometimes accused bore, 
however, remarkable fruit. The average death rate 
from mine accidents in his district was reduced from 
2 per 1000 during the first three years of his inspector- 
ship to 1-3 per 1ooo during the last five. In 1880 
he was transferred at his own request to the North 
Wales district, where he remained until his retirement 
in 1901. His twenty-nine annual official reports afford 
clear evidence of the mass of work that he got through, 
and indicate the many ways in which the laws for 
the regulation of mines have been improved in con- 
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sequence of his efforts. In 1890 he was, on the death 
of Sir Warington Smyth, appointed professor of 
mining at the Royal College of Science and Royal 
School of Mines, and continued to hold that appoint. 
ment until his death. He largely improved the sysiem 
of instruction, and insisted upon adequate attention 
being given to practical training. 

He was a frequent contributor to the Proceedings of 
the many scientific societies of which he was a member, 
and in spite of the exigencies of his official appoint. 
ments he found time for literary work. He published 
in 1867 a translation from the Dutch of P. van Diest’s 
book on the tin deposits of Banca, and in 1876, with 
Mr. W. Galloway, he translated from the French 
Callon’s ‘*‘ Lectures on Mining.’’ He also wrote the 
article on mining in the ‘‘ Encyclopedia Britannica.” 
In 1894 he published his great work on ‘ Ore and 
Stone Mining,’’ the first systematic English treatise 
on the subject, of which the fifth edition has just been 
issued; and at the beginning of this year he published 
a smaller volume on “ Mining and Quarrying,” 
noticed in this issue of NATURE (p. 603). 

In 1895 Le Neve Foster issued his first annual 
report upon the mineral industry. This formed 
an entirely new departure in official literature, 
and.-embodied the results of a vast amount of 
labour and technical skill in comparing the mineral 
industries of the United Kingdom with those of other 
countries. Its value was so much appreciated that his 
services as editor were retained by the Home Office 
after his retirement from the post of inspector. 

Sir Clement was elected a fellow of the Royal 
Society in 1893. He was a juror at the Paris Exhibi- 
tions of 1867, 1878, 1889 and 1go0, and was created a 
Knight of the Legion of Honour in 1889. He also 
acted as juror at the Inventions Exhibition in 1885, 
and at various other less important exhibitions. He 
served upon various departmental committees on 
mineral statistics, open quarries, slate mines, and 
explosives in mines, as well as upon the Royal Com- 
missions for the Chicago Exhibition and for the St. 
Louis Exhibition. His faithful and long continued 
services to the public weal were officially recognised 
by the knighthood conferred upon him on the King’s 
birthday last year. 

No man in this, or perhaps in any other, country 
has rendered more conspicuous services to metalliferous 
mining than Le Neve Foster did. In his twenty-nine 
years of Government mine inspection he did much to 
ameliorate the lot of the miner, and by his teaching 
and writings he secured for metal mining, that had 
previously been practised mostly as an empirical art, 
a scientific basis. B. H. B. 

A large number of men of science attended the 
funeral of Sir Clement Le Neve Foster on Friday 
last, among them being the following representatives 
of scientific societies and other bodies :—Sir Norman 
Lockyer, president of the British Association; Sir 
George Armytage, Sir W. T. Lewis, and Prof. Hull, 
representing the Royal Commission on Coal Supplies; 
Prof. J. W. Judd, F.R.S., Dean of the Royal College 
of Science, and Mr. J. J. H. Teall, F.R.S., Director- 
General of the Geological Survey of the United King- 
dom, representing the Royal Society; Mr. H. B. 
Woodward, representing the Geological Society; Mr. 
H. Jennings and Mr. Charles McDermid, representing 
the Institution of Mining and Metallurgy; Mr. Aubrey 
Strahan, representing His Majesty’s Geological Survey, 
and Mr. Morant’s private secretary, representing the 
permanent secretary of the Board of Education. The 
Royal College of Science and the Royal Schoo! of 
Mines were represented by the council and some of the 
students. 
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LORD MILNER ON SCIENCE AND INDUSTRY. 
W E notice with much satisfaction that Lord Milner 

is a statesman who recognises that scientific 
knowledge is essential to national progress. In a 
speech as honorary president of the Chemical, Metal- 
lurgical, and Mining Society of South Africa, reported 
in the Rand Daily Mail, Johannesburg, of March 28, 
he declared himself strongly in favour of generous 
expenditure upon science, and the utilisation of 
the services of scientific men for the development of 
industries. The following extracts from his address 
will be read with interest by all men of science :— 


(here is one form of expenditure which is sometimes 
called extravagance which is not extravagance, and that is 
expenditure in getting the very best scientific advice. 
Whatever expenditure we may curtail in the future, there 
is one form of expenditure which I hope we shall never 
curtail, and that is the expenditure upon science. And if, 
as | believe, in the course of a few years you find a great 
improvement in the agricultural conditions of this country, 
which means an enormous change in the economic posi- 
tion, greatly benefiting, among others, the mining industry, 
that change will have been due to the fact that from the 
firs’ moment almost of ordered administration in this 
country after the war we sought to get the best scientific 
advice in all branches of agriculture in different parts of 
the world, a matter which does not lead to any immediate 
change, or to any sudden or astonishing results, but which, 
I believe, in course of time will be found to have been the 
most profitable investment possible. 

The same principle applies to industry as it does to 
agriculture—perhaps in a higher degree you may say to 
industry; but then industry here always has had it from 
its beginning—the benefit of first-rate scientific assistance. 
I mean that the immediate advantages resulting from the 
scientific treatment of the great industry of this country 
have been so enormous, so obvious, that from the first 
moment that capital flowed into the country to develop its 
buried resources, 
Science in the industry has not required that Governmental 
support and impetus which it does require in the more 
neglected branches of our public economy, such as agri- 
culture. Science has always been present in the develop- 
ment of the great industry of this country through the fact 
that the capitalists who have put their money into it have 
recognised from the first its supreme importance. But 


although private enterprise has done with relation to mining | 


a great deal which, with regard to agriculture, for instance, 
only the State could do, there still remains something which 
the State can do even for the highly developed and highly 
scientific industries of this country. It can do something, 
and I hope it has already begun to do something. 

I believe we should all agree that it is not enough that 
this great centre of mining industry should be able to 
attract, as it does, the highest ability, the highest scientific 


ability, from different parts of the world. We want to | 
do something more than this; we want to grow it for our- | 
And we look forward to the time when Johannes- | 


selves. 
burg will have, among other things, a mining school which 
shall be the first in the world, and it shall have, I hope, 


after that, in time, a university and a teaching university— | 
not only confined to science—comprising science and the | 


arts—but of which the scientific faculties will be the most 
eminent known to .mankind. Now, you may say that is 


rather high-faluting and it is looking a long way ahead. | 


It may be high-faluting, but it is my honest belief that this 
thing can be accomplished, and it is my intention—I am 
sure it is the intention of the Government, so far as our 
humble powers and abilities go—you know our resources 
at the present time are not the greatest—to do as much 
as we can to begin the foundations of those great institu- 
tions of the future. 


This is a welcome expression of belief in the import- 
ance to the community of scientific study and organised 
knowledge. Only on these foundations can a country 
be raised from a raw state of nature to a highly- 
developed civilisation, or a great nation satisfy the 
demands of the present day. 
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the aid of science has been called in. | 


NOTES. 

A PROVISIONAL programme of the meeting of the Inter- 
national Association of Academies, to be held in London at 
Whitsuntide, has been sent to the delegates appointed to 
attend the assembly. The following are among the 
arrangements announced, but they are subject to modifi- 
cation in detail according to the circumstances which may 
arise between now and the date of the meeting. On 
Tuesday, May 24, the commission inquiring into the 
anatomy of the brain will probably meet at Burlington 
House in the morning. In the evening the delegates will 
be entertained by the Royal Society at a banquet at the 
Whitehall Rooms. Wednesday, May 25, and the. morning 
of the following day will be devoted to the business of the 
assembly. His Majesty the King has expressed his wish, 
if his engagements will permit, to receive the delegates, 
and it is hoped that arrangements may be made for this 
event in the afternoon of May 26. On Friday evening, 
May 27, the delegates are invited to a reception by the 
University of London; and on the afternoon of May 28 it 
is proposed to pay visits to the Universities of Oxford and 
Cambridge. On Monday, May 30, the Lord Mayor of 
London will entertain the delegates at a banquet at the 
Mansion House. 


Lorp Avesury has been elected president of the Society of 
Antiquaries; and Sir Guilford L. Molesworth has been 
elected to succeed Sir William White as president of the 
Institution of Civil Engineers. 


A SUBCOMMITTEE has been appointed by the council of the 
Library Association to consider the question of the ‘* de- 
terioration of modern binding leathers,’”’ and to suggest a 
remedy. A circular is being issued to the chief libraries 
in the United Kingdom with the view of ascertaining, 
among other matters, what effective support is likely to be 
forthcoming from librarians in favour of leathers of the 
standard specified by the Society of Arts’ committee. 


Tue Times correspondent at Rome announces that an 
archeological undertaking of an important character is 
about to be set on foot, namely, the complete excavation 
of Herculaneum. It is proposed that this vast work should 
be carried out by the cooperation of Italy with all civilised 
countries, and that there should be a central managing 
committee in Rome with national committees elsewhere. 


On Tuesday next, May 3, Mr. L. Fletcher, F.R.S., will 
deliver the first of three lectures at the Roya! Institution 
on meteorites. The Friday evening discourse on May 6 
will be delivered by Dr. Chalmers Mitchell on anthropoid 
apes, and on May 20 by Prof. Rutherford on the radiation 
and emanation of radium. 


An International Engineering Congress, under the 
auspices of the American Society of Civil Engineers, will 


| be held at the St. Louis Exposition during the week of 


October 3 to 8. The congress will be one of a series of 
international scientific congresses to be held at the ex- 
position under the general authority and with the cooper- 


| ation of the Director of Congresses. 


On April 23 and 24 the Society of German Ironmasters 
celebrated at Diisseldorf the completion of the twenty-fifth 
year of its existence, and also of the twenty-fifth 
year of the presidency of Mr. Carl Lueg. The society is 
in a very flourishing condition. It numbers 2957 members, 
and of its journal, Stahl-und-Eisen, every fortnight 4900 
copies are published. The meeting was wel! attended on 
both days, about eight hundred members being present. 
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On April 23 papers were read by Mr. Boveri, on the steam 
turbine, and by Mr. R. M. Daelen, on the continuous 
open-hearth process. On April 24 Mr. E. Schrédter traced 
the progress of the German iron trade during the twenty- 
five years of the society’s existence. The announcement 
was then made that a gold medal had been instituted, to 
be called the Carl Lueg medal, and to be awarded for con- 
spicuous services to German metallurgy. The first award 
was made to Mr. Lueg. Congratulatory addresses were 
then delivered by representatives of the Government and of 
numerous kindred societies. The Iron and Steel Institute 
was represented by a deputation of the council consisting 
of Mr. A. Tannett-Walker, Mr. A. Greiner, and Mr. B. H. 
Brough. In presenting the illuminated address from the 
institute, Mr. Tannett-Walker made a graceful reference 
to the hospitality received from the German society in 1880 
and in 1902, and read a characteristic letter of congratu- 
lation sent by Mr. Carnegie. 


M. ve FonviE.Le writes :—The fourth congress held by 
‘the International Committee of Scientific Aérostatics will 
be held at St. Petersburg from Monday, August 29, to 
Saturday, September 3. Prof. Hergesell has sent an 
intimation of the congress to the various delegates of 
France, Italy, Austria, and England. ‘The official invita- 
tions will be sent through the Russian Foreign Office, in 
the name of the Imperial Academy of Sciences, which is to 
make arrangements for the meetings. The object of the 
conference, as resolved at the Berlin session, is to establish 
a permanent office with a regular budget paid by the various 
Governments, similar to the Berne bureau for telegraphy 
and that at Paris for meteorology. The bureau of the com- 
mission is controlling the monthly ascents which are taking 
place at about fourteen different stations situated in France, 
Germany, Russia, Austria, Switzerland, Spain, and Italy. 
Kite ascents are taking place at Boston and in England. 
The results are discussed regularly in a special publication, 
frequently noticed in Nature, printed at the expense of 
the German Government, which has spent for this purpose 
not less than 18,000 marks, and will continue its work up to 
the end of the forthcoming meeting. 


Tue first German congress for experimental psychology 
was held in Giessen on April 18-21. About 130 persons 
accepted the invitation to attend the congress, including 
most of the prominent psychologists of Germany, besides 
physiologists, philosophers, alienists and teachers attached 
to various institutions, and about one hundred attended the 
sittings. Nearly fifty papers were read and discussed, and 
in order to get through this large programme the sittings 
were continued far into the evenings. There was an ex- 
cellent exhibition of apparatus arranged by Dr. Sommer, 
the distinguished professor of psychiatry, who has done so 
much to apply the methods of experimental psychology to 
the investigation of mental diseases. Prof. G. E. Miller, 
of G6ttingen, so well known for his accurate investigations 
of the memory, presided over the sittings, and one of the 
most interesting features of the congress was his demon- 
stration and exposition of a case of exceptionally good 
memory. The subject, who is an intelligent and well 
educated man, has, in addition to a remarkable memory, 
principally visual in type, a power of seizing very rapidly 
various arithmetical relations between groups of figures 
presented to him, and this combination of faculties enables 
him to excel all the achievements of Diamanti, Inaudi, and 
the other ‘‘ arithmetical prodigies ’’ that have been investi- 
gated from time to time. It is proposed to institute a 
German association for experimental psychology for the 
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organisation of annual congresses and of cooperative 
research. 


Sir WituiaM Wuite, the president of the Institution of 
Civil Engineers, and a number of other engineers and 
persons interested in the manufacture and uses of steel, paid 
a visit on April 20 to Hadfield’s Steel Foundry at Sheffieid. 
The object of the visit was to inspect the processes adopicd 
and to enable the visitors to acquaint themselves with (he 
work carried on by the Hadfield Company. The Tinies 
of the following day published an appreciative description 
of the enterprise exhibited by the company in numerous 
directions. In this report great prominence is given to the 
value placed by the Hadfield Company upon scientific labor- 
atory research and upon experimental tests, and this part 
of the article in particular deserves to be read widely. \s 
the Times says, *‘ Abroad manufacturers have been quick 
to recognise the need for a fully staffed and equipped re- 
search department, and the amounts expended annually jor 
this purpose in some foreign works appear almost incredible. 
It is only by enterprise of this nature, however, that manu- 
facturers can keep in the van of progress, and, properly 
directed, this so-called *‘ non-productive ’ expenditure brings 
a rich reward. In Great Britain we have been somewhat 
apt to relegate research work to the laboratories of pro- 
fessors, the manufacturers devoting themselves to what are 
styled ‘ practical results.’ This divorce of practice and 
theory does not lead to industrial success.’ We hope with 
Sir William White soon *‘ to see the time when the example 
of Mr. Hadfield will be more widely followed in this 
country, and when inquiries, both scientific and practical, 
will be carried out on a very large scale in the works of 
manufacturers all over the country.” 


Tue Weights and Measures Committee of the Hereford- 
shire County Council has had under consideration the Bill 
introduced in the House of Lords early this session to 
provide for the introduction of the metric system into this 
country. The committee does not recommend the County 
Council to support the Bill. The report states that the 
committee is of opinion that the subject is so difficult and 
important that it should be dealt with by the Government 
of the day and not by private legislation; that as it stands, 
the Bill does not attempt to meet the serious inconvenience 
and expense necessarily attendant upon the compulsory 
adoption throughout the country of metric weights and 
measures; that the decimalisation of our coinage is as 
important as that of our weights and measures, and that 
either without the other is robbed of more than half its 
value. At the same time the committee believes that well 
drawn up and well thought out measures dealing with the 
metric system and with the coinage, and brought in by the 
Government, would command the confidence of the 
country, go through Parliament by a large majority, «and 
ultimately benefit both our home and foreign trade. ** We 
lag far in the rear’ of all civilised nations on these 
questions,’’ to quote the report, ‘‘ and all that is wanted, 
to remove from us the stigma of marching a century behind 
the rest of the world, is skilful and thorough treatment of 
them by the Government of the day.”’ 


An address delivered by Dr. R. T. Glazebrook on April 
21 as president of the Optical Society is printed in the 
Optician and Photographic Trades Review. Dr. Glaze- 
brook pointed out that the success of German manufacturers 
of optical and other scientific instruments is due to the 
fact that the value of science as a commercial factor is 
more fully realised there than with us. What the Optical 
Society has to do in order to advance the industry which it 
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vepresents is to promote cooperation among manufacturers, 
technical education of opticians and standardisation, or the 
application of scientific methods and standards to organ- 
jsation and the checking of optical work. In Germany a 
large proportion of recent progress is due to the stimulating 
and helpful influence of the Reichsanstalt. Dr. Glazebrook 
hoped that in a few years’ time a future president of the 
Optical Society would be able to say, when reviewing the 

gress of the optical trade, that a large proportion of the 
wivance was due to the work of the National Physical 

oratory. 

jue report of the Meteorological Council for the year 

2-3, recently presented to Parliament, has now been 

ied. The work of the Meteorological Office’ is briefly 
summarised under (1) ocean meteorology; collection arid 

scussion of data from all parts of the ocean, and the loan 

instruments to the Royal Navy and Mercantile Marine. 

» total number of instruments of all kinds issued during 
he year for the use of the Navy and Mercantile Marine 

s more than 1700. Barometers are also supplied to fish- 

, stations; the total number of these instruments on loan 
was 229 at the end of the year in question. (2) Weather 
telegraphy; collection of telegraphic observations three 
times a day from selected stations in the British Isles and 
Europe, the issue of daily weather reports, weather fore- 
casts, and storm warnings, also of special forecasts for 
agriculturists during hay and corn harvests (June to 
September). (3) Climatology ; collection and publication of 
observations from observatories and land stations in the 
British Isles and British possessions. (4) Miscellaneous 
investigations ; e.g. work in connection with an inquiry into 
London fog, and a statement of the conspicuous features of 
the weather during the year, including the readings of 
anemometers amounting to or exceeding a velocity of 
44 miles per hour, corresponding to an estimated wind- 
force of 9 by Beaufort’s scale. To this latter sub- 
ject a special appendix is devoted. All the branches of 


the office are utilised for the preparation of replies to 
numerous inquiries by public bodies, newspaper reporters | 


and private persons. The report shows greatly increased 
activity in all branches; special mention may be made of 
the supply of weekly and quarterly returns for the Registrar 
General’s reports, and of the collection and publication of 
observations from foreign and colonial stations. Notw‘th- 
standing the increase of work, the funds at the disposal of 
the Meteorological Council remain stationary. The perusal 
of the report clearly shows that the useful operations of the 
office are to a considerable extent crippled by the want of 
sufficient means to carry on the work of a practically im- 
portant public department on the lines followed by some of 
the foreign meteorological offices, and to enable it to fulfil 
the constantly increasing requirements of the service in this 
country. 

Ix the Bulletin de la Société d’Encouragement M. J. 
Pillet presents a report on the “ Little ’’ universal drawing 
instrument submitted by Commander Mahon, of the U.S. 
tideral Army. The instrument consists essentially of two 
jointed parallelograms or frames, by means of which a 
piece called the turning plate can be shifted from one part 
of the diagram to another without rotation. Pivotea to 
this portion are two rulers at right angles, which by means 

a scale of degrees can be rotated through any desired 

igle, and these rulers have scales by which any desired 
length can be measured off. The advantages of the 
“pparatus for quickly drawing force-diagrams for engineer- 
‘ng purposes are obvious from the illustration accompanying 
he paper. 
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Steps are being taken to promote public instruction in 
silk-culture on a modern scientific basis in America, and 
accordingly a special Bulletin (No. 39) has been issued by 
the Entomological Division on the culture and life-history 
of the silkwotm and its moth. 


A REpoRT, published at Birmingham, on injurious insects 
and other animals observed in the midland counties during 
last year has been drawn up by Mr. W. E. Collinge, of 
Birmingham University. It is well illustrated, and contains 
much valuable information for farmers and gardeners. 
Future annuzl reports are promised. 


Tue Boston Natural History Society is preparing com- 
plete lists of the fauna of New England, of which the first 
part, containing the reptiles, has been issued in Occasional 
Papers. These lists are to prepare the way for a complete 
illustrated monograph of the fauna which the society pro- 
poses to publish. 


A paper dealing with noxious insects is published in the 
Boletim of the Goeldi Museum under the title of ‘* Os 
Mosquitos no Para.” ‘The author, Prof. E. Goeldi, directs 
special attention to Stegomyia fasciata and Culex fatigans, 
and is desirous of obtaining information as to their range 
and habits from all parts of the country. The former 
species, at any rate, is believed to have been introduced 
from Africa. Many experiments are recorded as to the 
infections produced severally by these species, of which the 
first is diurnal and the second nocturnal. 


Tne April number of Bird Notes and News contains a 


reference to various rare birds—including an _ avocet, 
| bustards, and waxwings—-which have lately visited our 


islands, and have mostly shared the usual fate of such 
wanderers. The need for effectual legal protection (if such 
could be devised) for rare birds of this type is emphasised, 


| but it is pointed out that even were such birds made Crown 


property, as has been suggested, this would not help the 
case of locally rare species. 


AN important place was assigned at the fifteenth annual 
meeting of the Association of Economic Entomologists, held 
at Washington in December, 1902 (of which the report 
appears in No. 40 of the Bulletins of the Entomological 
Division of the U.S. Department of Agriculture), to a survey 
of the literature of the subject published in the States, and 
to a discussion of the best means of bringing the work of 
the division to the notice of those sections of the public 
more especially concerned. It was suggested that news- 
paper articles, leaflets, somewhat larger popular bulletins 
treating of particular species or groups of species, and larger 
popular monographs seemed the best means for attaining 
the end in view. 


To the April number of the Independent Review Dr. 
A. R. Wallace contributes the first part of an article on 
‘* The Birds of Paradise in the Arabian Nights.’’ In the 
introductory paragraphs the author states that he is 
generally disposed to believe in the truth of popular legends 
connected with natural history, the assertion that vipers 
swallow their young being a case in point. Accordingly he 
is predisposed to look with favour on the theory that the 
“Islands of Wak-Wak’”’ mentioned in the ‘* Arabian 
Nights ’’ are really the Aru Islands, and that they take their 
name from ‘‘ wawk-wawk,”’ the cry of the great bird-of- 
paradise. The portion of the article contained in the issue 
before us deals only with the identification of the locality 
to which ‘‘ the bride with the feather-dress ’’ was brought 
with the south-eastern lower slopes of the Elburz Moun- 
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tains. We shall await with interest Dr. Wallace’s proofs 
that ‘‘ Hasan ”’ actually visited the home of the birds-of- 
paradise. 


Two zoologists have apparently been working synchron- 
ously and independently of one another on the same sub- 
ject—the anatomy and development of Amphilina foliacea, 
the tape-worm infesting the sterlet—and the results of their 
investigations appear in the current issue of the Zeitschrift 
fiir wissenschaftliche Zoologie (vol. \xxvi. part iii.). both 
writers, Dr. L. Cohn and Dr. W. Hein, take up the subject 
as left by Salensky, and both are of opinion that his con- 
clusions require emendation. Two papers on the histology 
and morphology of insects likewise appear in the same 
issue. In the one Mr. W. Plotnikow, of St. Petersburg, 
discusses the integument and certain peculiar structures 
found therein, while in the second Mr. N. Holmgren, of 
Stockholm, commences a series of articles dealing with the 
morphology of the head, commencing with that of the 
Chironomus larva, as displayed by the periodical moults. 


WE have received the March and April numbers (Nos. 3 
and 4, vol. ii.) of the Journal of the Royal Army Medical 
Corps. The Journal is now edited by Colonel David Bruce, 
F.R.S., R.A.M.C., and maintains the high standard of the 
earlier parts. Among other articles of interest may be men- 
tioned ‘‘ para-typhoid infections,’? by Lieut.-Colonel Firth, 
R.A.M.C., cases of dum-dum fever by various writers, an 
illustrated description of the new Royal Army Medical 
College by the commandant, various clinical and editorial 
articles, and corps news, &c. 


THE report of the director (Lieut.-Colonel Semple, 
R.A.M.C.) of the Pasteur Institute of India (Kasauli) for 
the third year, ending August, 1903, has recently been 
issued. The inoculations for bites of rabid animals 
numbered 584, of which 6 were failures, a percentage of 
1-02. In addition to the inoculations, experiments are in 
progress in order to obtain an anti-rabic serum, and the 
preparation of anthrax vaccine and of antivenene for snake 
bites has been undertaken. Various bacteriological ex- 
aminations have also been carried out, the report showing 
that a great deal of valuable work has been accomplished. 
Attention is directed to the climatic difficulties that have 
to be surmounted, especially the liability to septic infection 
of the material used for the anti-rabic inoculations. 


A SMALL collection of Mycetozoa gathered in the 
Botanical Gardens, Tokyo, is described by Mr. A. Lister, 
F.R.S., and Miss Lister in the Journal of Botany for April. 
Several of the species are found in Great Britain and Europe, 
but one, Erionema aureum, which has affinities with the 
genus Physarum, has only’ been recorded once previously, 
and then from the Buitenzorg Gardens in Java. 


EXPERIMENTS conducted by Mr. M. Kanda, and recorded 
in the Journal of the College of Science, Tokyo, on the 
influence of very weak solutions of certain poisonous salts 
applied to water- and pot-cultures of flowering plants agree 
with the effects produced by similar salts on cryptogamic 
plants. A percentage appreciably less than the minimum 
poisonous solution in several cases stimulated the plant to 
accelerate its growth and increase in weight. The effect 
was most marked when a 5x10-* gram molecule solution 
of zinc sulphate was added to the water-cultures. 


In an account of the fibre plants which grow wild or are 
cultivated in the Hawaiian Islands, Mr. L. G. Blackman, 
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of the Bernice Museum, in Honolulu, attests the value of 
the indigenous plant, Touchardia latifolia, which furnishes 
the fibre known as olond. The plant is not common, and 
thrives best in woods at a moderate altitude. The fibre 
has been requisitioned for climbing ropes on account of its 
great tenacity. At present the cultivation of fibre yielding 
plants in these islands is practically limited to sisal hemp, 
but the writer suggests that the climate is suitable for grow- 
ing Sansevieria zeylanica, which furnishes bow-string hemp, 
and Furcraea gigantea, the source of pita fibre. 


WritinG in the Botanical Gazette upon the morphology 
of the common American water-weed, Elodea canadensis, 
Mr. R. B. Wylie gives an account of the development of 
the floral parts, and describes the details of pollination 
and fertilisation. The staminate flowers are at first su)- 
merged, but owing to the accumulation of bubbles of gus 
in the closed flowers, they break off and rise to the surface. 
The pollen grains are kept afloat by the air which is held 
round the spines. In the pistillate flower the ovary is 
situated at the base of a long floral tube; the stigmas curve 
out well over the floral envelopes, and since they are not 
readily wetted, they cause a depression in the surface film 
of the water into which the pollen grains are drawn, and 
so come into contact with the stigmas. 


Tue whole of the fourth number of vol. iv. of the West 
Indian Bulletin is devoted to information relating to Sea 
Island cotton in the United States and the West Indies. 
As the West Indian islands are considered to be specially 
suited for the cultivation of the Sea Island variety, the very 
finest and most expensive product on the market, the object 
of the Agricultural Department is to encourage its general 
introduction to the exclusion of the commoner and cheaper 
sorts. It is important, therefore, that the colonial culti- 
vators should be in possession of the most trustworthy in- 
formation to guide them in the re-introduction of the cotton 
industry. With this object in view Sir Daniel Morris, 
accompanied by Mr. J. R. Bovell, visited the Sea Island 
cotton regions of South Carolina, Georgia and Florida 
some months ago, and obtained, at first hand, a mass of 
facts bearing upon every phase of the business, from the 
nature of the most suitable soil to the final disposal of the 
cotton on the market. In addition to the report on the 
visit to the States, the number contains valuable notes on 
the various pests which injure the cotton plant in the West 
Indies, on the ginneries already established in the islands, 
on the cost of production, on the prices realised on the home 
markets, and so on. 


A DESCRIPTION of the topography and geology of the 
Baharia Oasis, in the Libyan desert, has been prepared by 
Dr. John Ball and Mr. H. J. L. Beadnell (Survey Department, 
Public Works Ministry, Cairo, 1903). This oasis is a large 
natural excavation in the great Libyan plateau, and is 
entirely surrounded by escarpments of Upper Cretaceous 
limestones and sandstones, with thin cappings of Nummu- 
litic limestone (Eocene). The grey limestone and white 
chalk of the Danian form the prominent upper scarps, while 
the oldest strata are represented by the Nubian sandstone, 
partly Cenomanian and partly Senonian. The greatest 
length of the oasis is 94 kilometres, and its greatest width 
about 42 kilometres. Within the excavated area there are 
nany isolated hills, some capped by white limestone, others 
by (? Oligocene) dolerite and ferruginous quartzites. The 
lowest part of the oasis is 113 metres above sea-level, and 
the floor ‘consists of sandstones and clays strewn with rock 
fragments. There the springs occur and also the villages- 
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Partially dried salt areas are to be observed, with glitter- 
ing incrustations of salt, and sand-dunes likewise diversify 
the scene. The authors give details of the stratigraphy 
and paleontology. They note that the Danian is overlain 
unconformably by the Eocene, between which disturbances 
with faulting and denudation took place. In post-Eocene 
times there were further earth movements accompanied by 
the igneous intrusions. It is not clear, however, whether 
these disturbances were prior or subsequent to the deposi- 
tion of the ferruginous quartzites. These latter were formed 
in a slight depression of the Eocene and Cretaceous rocks 
before the great erosion of the oasis. The authors remark 
that the agent of denudation cannot be stated with certainty. 
The effects of the disturbances had weakened the rocks, and 
the main erosion was carried out in the moist climate which 
existed in Egypt in Pliocene and early Pleistocene times, 
and is being continued to-day by the powerful agency of 
the desert wind-borne sand and changes of temperature. 


A FirtH edition of Mr. W. Jerome Harrison’s ‘‘ Text- 
book of Geology ’’ has been published by Messrs. Blackie 
and Son, Ltd. The book has been revised and brought up 
to date, and many new illustrations have been used to 
embellish its pages. 


Messrs. WHITTAKER AND Co. have published the School 
Calendar for 1904. It is a convenient and useful guide to 
the scholarships offered by the universities, public schools, 
and other educational institutions. Full particulars of the 
public examinations to be held during the current year are 
also given. 


Tue April number of Cassell’s Magazine opens with a 
well illustrated description of the Royal Botanic Gardens 
at Kew, written by Mr. Richard Davey. An illustrated 
article on radium and its possibilities, by Dr. Louis Elkind, 
is also included in the same issue. 


Mr. J. W. Jarvis, St. Mark’s College, Chelsea, S.W., 
has undertaken the duties of secretary and treasurer of the 
London Geological Field Class. The excursions this season 
are to Merstham on April 30, and to Purley, Henley, 
Wimbledon, Aylesford, Leighton, Bedford, and Chislehurst 
on succeeding Saturdays. 


Tue Department of Agriculture and Technical Instruction 
for Ireland has published the second Bulletin in its science 
and art series. The pamphlet deals with the spectrometer : 
its construction, adjustments, and uses, and is written by 
Mr. W. J. Lyons, of the Royal,College of Science for 
Ireland. 


WE have received a copy of the Chemisch Weekblad, a 
new weekly publication of the Dutch Chemical Society, 
under the editorship of Dr. L. T. Reicher and Dr. W. P. 
Jorissen. 


A prize of 1200 marks is offered by Prof. J. H. van ’t Hoff 
for the collection and systematic arrangement of all the 
literature bearing upon catalytic phenomena. Competitors 
for the prize are required to send in their manuscripts before 
June 30, 1905, to the Redaktion der Zeitschrift fiir 
physikalische Chemie, Leipzig, Linnéstrasse 2. The award 
will be decided by Profs. van ’t Hoff, Arrhenius and 
Ostwald. 


In the Journal of Physical Chemistry Miss Clara C. 
Benson directs attention to an interesting reaction, the rate 
of which is diminished by raising the temperature. The 
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reaction in question is the liberation of iodine from potassium 
iodide by chromic acid in presence of ferrous sulphate. The 
only reactions previously studied which have a negative 
temperature coefficient appear to be those in which a 
colloidal catalytic agent is involved, and the decrease of 
velocity with rise of temperature*is in these cases probably 
due to the coagulation of the colloid. 


THE mode of action of the oxides of nitrogen in the 
oxidation of sulphur dioxide in the lead chamber process 
is discussed in a detailed manner and from a _physico- 
chemical standpoint by Dr. Trautz in the current number 
of the Zeitschrift fiir physikalische Chemie. It is pointed 
out that although the theories of Lunge and of Raschig 
throw considerable light on the reactions involved, yet the 
problem can by no means be regarded as solved. Accord- 
ing to the author’s experiments the essential reactions in- 
volved in the lead chamber process all take place with such 
large velocities that their nature cannot be determined with 
the aid of modern criteria. 


In the Zeitschrift fiir Farben- und Textil-Chemie, vol. iii. 
p- 97, Prof. A. G. Green discusses the question of the con- 
stitution of cellulose. It is pointed out that the grounds 
for the assumption that cellulose must have a large mole- 
cular weight are insufficient, and the simple formula 
C,H,,O, seems more probable. As representing the con- 
stitution of this important body, the formula 


CH(OH)--CH—CH(OH) 
So 5o 
CH(OH)—CH—CH, 


is suggested. According to this, cellulose is an inner 
anhydride of glycose, and the formation of the latter on 
hydrolysis is thus easily explained. The formula, more- 
over, accounts for all the principal reactions, for the form- 
ation of the trinitrate and triacetate, for the production of 
w-bromo-methylfurfurol by action of hydrobromic acid, and 
also explains its latent aldehyde character. 


THE additions to the Zoological Society’s Gardens during 
the past week include two Cheetahs (Cynaelurus jubatus) 
from Africa, presented by Colonel B. Mahon, C.B., D.S.O.; 
a Lesser Black-backed Gull (Larus fuscus), European; a 
Royal Python (Python regius) from West Africa, presented 
by Mr. E. W. Wildeblood ; a Goshawk (Astur palumbarius), 
European, presented by Major-General Kinloch; two 
Roseate Cockatoos (Cacaiua roseicapilla) from Australia, 
presented by Mr. T. J. Kynnersley; a Western Slender- 
billed Cockatoo (Licmetis pastinator) from Western 
Australia, presented by Miss Newbold ; four Moorish Geckos 
(Tarentola mauritanica) from North Africa, five European 
Tree Frogs (Hyla arborea), a Common Toad (Bufo 
vulgaris), European, presented by Mr. F. M. Davis; four 
Common Vipers (Vipera berus), European, presented by 
Mr. G. E. Bon Bernais; a Suricate (Suricata tetradactyla) 
from South Africa, four Crowned Cranes (Balearica 
pavonina) from West Africa, a Greater Sulphur-crested 
Cockatoo (Cacatua galerita) from Australia, three Mada- 
gascar Porphyrios (Porphyrio madagascariensis) from 
Madagascar, two Antarctic Skuas (Stercorarius antarcticus) 
from Antarctic Seas, two Yellow-vented Parrakeets 
(Psephotus xanthorrhous) from Australia, deposited; two 
Natal Duikers (Cephalophus natalensis) from South-east 
Africa, five Rose-coloured Pastors (Pastor roseus) from 
India, purchased ; five Fat-tailed Desert Mice (Pachuromys 
depresi), born in the Gardens. 


619 
| 
| 
> 
t 
j 
7 
> 
7 
> < 
yy 
| 
> 


620 


NATURE 


[ArkiL 28. 1904 


OUR ASTRONOMICAL COLUMN. 
ASTRONOMICAL OCCURRENCES IN May :— 
May 1-6. Epoch of Aquarid meteoric shower (Radiant 338° — 
2°.) 


2. 16h. 50m. Inferior conjunction of Jupiter’s Sat. IV. 
(Callisto). 
9. Neptune 10’ south of « Geminorum (Mag. 3:2). 
Saturn. Major axis of outer ring = 38’’’98, minor axis 
=9"''09. 
Moon in conjunction with Jupiter. 
o° 44’ N. 
Venus, Illuminated portion of disc=0°969, of Mars 
=0°999. 
Pallas in opposition to the Sun (Pallas Mag. 8). 
10h. 52m. Minimum of Algol (8 Persei). 
gh. 1m. to 9h. 26m. Moon occults o Leonis (Mag. 


3 
6h. 


Comet 1904 a.—Circular No. 65 from the Kiel Central- 
stelle contains a telegram received from Prof. Pickering, 
who announces that the comet 1904 a was photographed 
at Harvard on March 11 and 15, and April 1, 5, 13 and 16, 
and also gives the coordinates for those dates. He further 
gives the following set of elliptic elements, and an 
ephemeris, calculated by Messrs. Curtiss, Albrecht, and 
Leuschner from observations made on April 17, 18 
and 19:— 


th. Jupiter 


Mars in conjunction with the Sun. 


Epoch 1904 April 18-62 Greenwich. 
M=159 8 
=258 57 
Q =272 13 
# =126 39 


Ephemeris 12h. G.M.T. 
a é 


q =1°7177 
=0°1773 
U=3'02 


1904 Brightness 


m. s. 
16 44 32 
16 31 8 
16 16 8 51 34 
15 59 44 53 22 0°88 
The comet was observed on April 19 and 20 by Herren 
Wirtz and Becker respectively, who determined the follow- 
ing positions :— 


47 13 0 98 
49 30 


April 21 


M.T. (Strassburg) a é 
hm. 


9 11°3 252 44 56 45 55 13 9'1 
II 3774 251 56 1 46 35 38 9°3 

ELEMENTS AND EPHEMERIS FOR Wo r’s Comet (1884 III.). 
—The following elements for Wolf’s comet (1884 III.), 
corrected for the planetary perturbations up to the epoch 
June 12, 1904, are given by Herr A. Berberich in No. 3940 
of the Astronomische Nachrichten :— 


Mag. 


April 19 ... 


Epoch 1904 June 12-0 Berlin. 
M=312 52° 22°66 
@=172 50 38°22 
 =206 28 59°66 } 1900°0 
@ = 25 14 40°20 


33 48 59°19 
= 520° ‘OS191 


log @=0°5559733 


An ephemeris for the period May 7—August 11, 1904, from 
which the following is an extract, is also given :— 


Ephemeris 12h. (M.T. Berlin). 


a log r 
h. m. s. 


18 2 21 
8 1 1 
17 59 21 
17 57 23 
735 
17 52 35 +5 46°6 

17 49 48 +6 17°4 0°5128 0°3739 


STaRS HAVING Spectra.—In Circular No. 76 


log 4 Brightness 


+2 50°9 0°5298 0°'4223 
+3 278 
+4 4°2 0°5243 
+4 397 
+5 13°9 0°5186 


0'4044 O'O14 


0°3881 


of the Harvard College Observatory, Prof. Pickering gives | 
a list of stars which have been found, on the Henry Draper | 
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Memorial photographs, to possess peculiar spectra. ‘The 
present list contains the designation, the coordinates, the 
magnitude and the nature of the spectrum peculiarity of 
twenty-two stars, and is supplementary to the similar lists 
previously published. 

Circulars No. 77 and No. 78 have also been received, 
The first is a supplement to the ‘* Provisional Catalogue 
of Variable Stars ’’ published in vol. xlviii. of the Harvard 
College Observatory Annals; the second deals with the 
variable stars in the nebula of Orion, and in many casvs 
confirms Dr. Max Wolf’s conclusions respecting the vari- 
ability of a number of the stars published in Dr. Bond's 
discussion of the nebula, which appeared in vol. v. of the 
Harvard College Observatory Annals. 


SPECTRA OBTAINED FROM THE WEHNELT INTERRUPT R 
Discnuarce.—Mr. H. W. Morse, of the Jefferson Physical 
Laboratory, Harvard University, has obtained the spectra 
of a number of elements, using as the light source the 
brilliant glow which surrounds the “ active ’’ electrode 
a Wehnelt interrupter when the current is passing. He 
hoped to obtain, among other results, some indications, 
from the nature of the spectra, that the temperature of this 
glow was intermediate between that of the flame and are, 
or arc and spark, and thereby to provide another definite step 
in the laboratory temperature scale. From the spectra 
obtained, however, it appears that the environment of the 
electrode passes through a very great range of temperature 
with each interruption of the current, for under the same 
constant experimental conditions the strongest lines of the 
condensed spark appeared at the same time as lines usually 
attributed to the flame. Usually the ‘* Wehnelt ”’ spectrum 
is closely allied to that of the spark, but often some of the 
strongest lines are missing. 

Mr. Morse discusses in detail the results obtained for each 
of the thirteen elements he used, and in a series of tables 
gives the wave-length of each line obtained, together with 
the relative intensity of the line in the arc, spark, and 
‘* Wehnelt ’’ spectra respectively. A number of reproduc- 
tions of the spectra obtained also accompany the paper, 
which is published in No. 3, vol. xix., of the Astrophysical 
Journal. 


VARIABLE STARS OF THE ORION NeEBULA.—Prof. Ernst 
Hartwig, in a communication to No. 3936 of the Astrono- 
mische Nachrichten, gives a list of corrections to the ‘* Chart 
of Stars in the Nebula of Orion ’’ which was published in 
vol. v. of the Harvard College Observatory Annals. The 
corrections have been obtained from observations made by 
Dr. Max Wolf and from the measurement of a photograph 
taken by Prof. Scheiner, and are given in tabular form for 
the equator of 1857. 


THE GERMAN ANTARCTIC EXPEDITION.' 


HE German South Polar Expedition was absent 
altogether twenty-eight months, of which fourteen 
months were passed in the south polar ice, ten months wit! 
our operations in the South Atlantic and South Indian 
oceans, and four months with our work and residence in 
the islands of the Indian and Atlantic Oceans and at the 
Cape. 

After leaving Cape Town on December 7, 1901, a 
successful series of soundings and investigations was carried 
on between there and Kerguelen, and further on as far as 
the fringe of ice. Amongst the results, I lay stress on the 
demonstration of a trough more than 4500 metres deep, 
running between the Crozet Islands and Kerguelen, and 
connecting the abysses of the Indian Ocean with a deep 
ravine on the outer edge of the Austral Glacial sea. 

The results of the expedition cannot be comprehensivel) 
surveyed until the whole material and the copious collec- 
tions, all of which have been brought back in good con- 
dition, are worked up and made accessible. It may, how- 
ever, be already affirmed that the Gauss Expedition achieved 
everything in the region assigned to it that it was possible 
to achieve in the time available. It discovered a new 
land, and thereby cleared up an old contested question rv- 
garding the nature and extent of the Antarctic continent 


1 Abridged from a paper by Dr. Erich von Drygalski read before the 
Royal Geographical Society on April 25. 5 ” 


“5 
4, ts 
fo 
ha 
“ 
~ ne 
do 
on su 
la 
ul 
co 
th 
1 
ol 
I a 
2 
il 
2 
30. In 
: 
of 
ol 
G 
at 
th 
ar 
e) 
al 
th 
at 
| at 
de 
te 
a 
es 
| in 
4 
a 
™ 
| 
is 
al 
re 
ir 
q' 
| 
rey | 
| 
a 
re 
| le 
t 
tl 
li 
| 
27... ( 
t 
> 
A 
t 


APRIL 28, 1904 | 


NATURE 


for more than ten degrees of longitude, certainly for about 
half the debated region between Knox and Kemp’s 
Lands, and perhaps for the whole. At least, for the 
actual determination of the westerly tract, observations are 
now at hand by which light may be shed on the specified 
question. An important factor is the steep fall of the land 
down to a deep sea discovered by us; important, also, is the 
structure of the land, which consists of old crystalline rocks ; 
lastly, it is important to find that this margin of the con- 
tinent is occupied by a volcanic formation the lavas of which 
contain molten gneisses which have been forced up with 
them from the bed-rock. 

fhe inland ice covering the continent presents a picture 
of our former Ice age, and is undoubtedly the vastest Glacial 
area now existing. Yet it was still more extensive in former 
times, as shown by traces on the Gaussberg. 

fo this continent we directed our operations, and 
endeavoured to study all the phenomena presented by it. 
In the biological field, these studies ranged with Prof. Dr. 
Vanhéffen from the large marine mammals and the flocks 
of rare birds on the seaboard, through the numerous species 
of the smaller marine fauna to the bacteria which Dr. 
Gazert was able to detect, if not in the Glacial sea itself, 
at least in its organisms, as well as in the rookeries of 
the stormy petrels on the Gaussberg, and in its few lichens 
and mosses. On the physical side, our observations 
extended from Dr. Philippi's studies of the Gaussberg lavas 
and of the continental boulders borne to great distances by 
the ice, through the numerous properties of the Glacial sea 
and of the Glacial formations by myself, up to determin- 
ations of the force of gravity, and to Dr. Bidlingmaier’s 
determinations of the most delicate oscillations of the 
terrestrial magnetic forces, both in their normal periodicity 
and in their stormy perturbations, such as are displayed 
especially during the appearance of the southern auroras. 

But should anyone doubt that we there lived and worked 
in a new region on the fringe of the south polar continent, 
conviction will be afforded by the climate. In the north 
we left behind us the zone of west winds and crossed 
a trough of low barometric pressure, remaining on its 
southern slope, where the pressure again rises to a maxi- 
mum over the continent. Hence the prevalence of the 
easterly winds, which sweep down from the south over the 
vast uniform and but slightly inclined surfaces of the 
inland ice, and appear on the seaboard as easterly, Féhn- 
like gales. 

These gales impart to the south polar region its character 
and its limits; by their frequency and uniformity they 
reveal the immensity and the homogeneous nature of those 
Antarctic lands. Their northern confines may have some 
importance for practical navigation whenever there is a 
— of circumnavigating the zone of the Austral west 
winds, 


EDUCATION IN INDIA. 


THE promulgation of an elaborate and comprehensive 
State document by the Home Department of India, 
already referred to in Nature (April 7, p. 550), exhaustively 
reviewing the subject of education in all its branches and 
laying down the policy adopted by the Government in regard 
to each, and the recent passing of the Universities Act in 
the Viceroy’s Legislative Council in India, naturally direct 
attention to the efforts being made in the Indian part of 
our Empire to place every grade of education upon a satis- 
factory basis. The various stages in the agitation which 
preceded the adoption of the Universities Bill by the Legis- 
lative Council have already been referred to on several 
oceasions in these columns. In the following brief summary 
of the distinguishing characters of each of these efforts to 
advance education in India, continual reference has been 
made to the columns of the Pioneer Mail of Allahabad. 

First to deal with the official minute with which Lord 
Curzon is naturally conspicuously associated. We find the 
system of public instruction in India includes five universi- 
ties, those of Calcutta, Bombay, Madras, the Punjab, and 
\llahabad, which prescribe courses of study and examine 
the students of affiliated colleges. These colleges are widely 
scattered throughout the country, and number in all 191 
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(exclusive of some colleges outside British India, which are 
not incorporated in the provincial statistics), with 23,000 
students on the rolls. In them provision is made for studies 
in arts and Oriental learning, and for professional courses 
of law, medicine, engineering, teaching and agriculture. 
Below the colleges are secondary schools, to the number of 
5493, with an attendance of 558,378 scholars, and primary 
schools numbering 98,538, with 3,268,726 pupils. Including 
private institutions, there are about 4} million scholars, 
maintained at a cost of 400 lakhs, of which nearly one-half 
is derived from public funds. The total grants from public 
funds fall short of 1,300,o00l. a year, and the extension and 
improvement of education in India are chiefly a matter of 
increased expenditure. 

In India, far more than in England, the majority of 
students who frequent the higher schools and the universi- 
ties are there for the purpose of qualifying themselves to 
earn an independent livelihood; Government service is re- 
garded by the educated classes as the most assured, the most 
dignified, and the most attractive of all careers. It is, 
however, justly complained by competent authorities that 
higher education is too much pursued with a view to 
Government service, that excessive prominence is given to 
examinations, that studies are too literary in character, that 
the memory is trained rather than the intelligence, and that 
in the pursuit of English education the vernaculars are 
neglected, and so fail to become the vehicles for the diffusion 
of western knowledge among the masses. But it is clear 
from the minute that the Government of India holds that the 
multiplication of competitive tests for Government service 
neither results in advantage to Government nor is consistent 
with the highest interests of a liberal education. In fixing 
the educational standards which qualify for appointments, 
it is stated that the natural divisions of primary, secondary, 
and university education should be followed. School and 
college certificates of proficiency should, so far as possible, 
be accepted as full evidence of educational qualifications, 
and due weight should be attached to the recorded opinions 
of collegiate and school authorities regarding the proficiency 
and conduct of candidates during their period of tuition. 
The questions as to what subjects should be taught and by 
what means proficiency in them should be tested are con- 
sidered as a part of the larger problen§ of the true object of 
secondary education. The Government of India thinks that 
the solution of the difficulty will be found in adapting to 
Indian conditions the system of leaving examinations, held 
at the conclusion of the secondary course, which has been 
tried with success in other countries. 

Referring to technical education, the minute points out 
that the first call for fresh effort is toward the development 
of Indian industries. Technical instruction directed to this 
object must rest upon the basis of a preliminary general 
education of a practical kind, which should, as a rule, be 
imparted in schools of the ordinary type. In fixing the 
aim of the technical schools, the expansion of the existing 
Indian markets is of superior importance to the creation 
of new export trades. As a step towards providing men 
qualified to take a leading part in the improvement of 
Indian industries, the Government of India has determined 
to give assistance in the form of scholarships to selected 
students to enable them to pursue a course of technical 
education under supervision in Europe or America. The 
Government hopes that the technical schools of india may in 
time produce a regular supply of young men qualified to 
take advantage of such facilities, and that the goodwill and 
interest of the commercial community may be enlisted in 
the selection of industries to be studied, in finding the most 
suitable students for foreign training, and in turning their 
attainments to practical account upon their return. 

Agricultural education in India is then passed in review. 
India possesses no institution capable of imparting a com- 
plete agricultural education. The existing schools and 
colleges have neither produced scientific experts nor 
succeeded in attracting members of the land-holding classes 
to qualify themselves as practical agriculturists. Both of 
these defects must be supplied before any real progress can 
be expected. In the first place an organisation must be 
created by which men qualified to carry on the work of 
research, and to raise the standard of teaching, can be 
trained in India itself. The Government of India has there- 
fore under its consideration a scheme for the establishment 
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of an Imperial Agricultural College in connection with an 
Experimental Farm and Research Laboratory, to be carried 
on under the general direction of the Inspector-General of 
Agriculture, at which it is intended to provide a thorough 
training in all branches of agricultural science, combined 
with constant practice in farming work and estate manage- 
ment (see p. 564). There will be courses of instruction ex- 
tending to five years, which will qualify men to fill posts 
in the Department of Agriculture itself, such as those of 
assistant directors, research experts, superintendents of 
farms, professors, teachers, and managers of encumbered 
estates. 

In conclusion the Governor-General in Council states in 
the minute that the system of education thus extended makes 
provision in varying degrees for all forms of intellectual 
activity that appeal to a civilised community. It seeks to 
satisfy the aspirations of students in the domains of learn- 
ing and research; it supplies the Government with a 
succession of upright and intelligent public servants; it 
trains workers in every branch of commercial enterprise 
that has made good its footing in India; it attempts to 
develop the resources of the country and to stimulate and 
improve indigenous arts and industries; it offers to all 
classes of society a training suited to their position in life ; 
and for these ends it is organised on lines which admit of 
indefinite expansion as the demand for education grows and 
public funds or private liberality afford a larger measure 
of support. It rests with the people themselves to make a 
wise use of the opportunities that are offered to them, and 
to realise that education in the true sense means something 
more than the acquisition of so much positive knowledge, 
something higher than the mere passing of examinations, 
that it aims at the progressive and orderly development of 
all the faculties of the mind, that it should form character 
and teach right conduct—that it is, in fact, a preparation 
for the business of life. 

The aspirations of the Government of India, so far as 
university education in particular is concerned, may be 
gathered both from the minute already referred to and from 
the Viceroy’s speech at the meeting of his Legislative 
Council on the occasion of the passing of the Universities 
Act. The minute points out that it has been realised in 
India that universities which are merely examining bodies 
tend to accentuate the defects of the Indian intellect—the 
disproportionate development of the memory and the in- 
capacity to observe and appreciate facts. It is proposed to 
reconstitute the unwieldy senates of the universities, and 
to define and regulate the position and powers of the 
syndicates. The universities are to be empowered to provide 
teaching, while collegiate teaching will be tested by in- 
spection in addition to examination, and a higher educa- 


, tional standard will be enforced from collegiate colleges. 


Government is prepared to afford liberal financial aid to 
enable universities to adapt themselves to the new conditions, 
and it is hoped that such aid may stimulate private 
beneficence. 

Lord Curzon, in his speech to the Legislative Council, 
said that the fact that the Government had taken the 
power of the last word in the entire programme of recon- 
struction of Indian universities is the best guarantee that 
the programme will not be inoperative, though he regretted 
that the Government is compelled to be so dominant a 
factor in the settlement of Indian problems. But, he con- 
tinued, if the Government had not taken up this particular 
problem of higher education, who would have done it? and 
if the Government had not made itself responsible for seeing 
it through, who could give any guarantee that it would 
not have proved abortive? It is quite likely, said the Viceroy 
later, that the senates and syndicates of the universities of 
India will be perfectly competent to stand by themselves 
and will make no mistakes, but if not, and until they are 


created, the matter must necessarily be in doubt, and the 


Government must, in common prudence, retain the power. 

It is consequently clear enough that the improvement of 
education in India in the immediate future is now fully 
assured, and it may be expected with confidence that the 
result of this development will in our eastern empire be 
identical with that in other countries, viz. an increased 
presperity and national well-being. 
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PLATING UPON ALUMINIUM. 


MAY attempts to plate other metals upon aluminium 

have been tried, but although apparent success has— 
for a short time—attended some of these efforts, the film 
of metal plated on has not been of such a nature as to 
stand wear or rough usage. Messrs. C. F. Burgess and 
Carl Hambuechen publish a new method in the March 
number of Electrochemical Industry. The difficulty of 
plating on aluminium is generally, and probably correctly, 
attributed to the invisible film which forms upon that metal 
when exposed to air. ‘Therefore most of the methods 
previously described depend upon the removal (or attempted 
removal) of this film by means of solvents, such as acids 
or alkaline hydroxides, and the rapid transference from the 
pickling to the plating bath. 

An ideal method would be to plate in a bath containing 
some substance which would dissolve off the film of ox de 
from the aluminium and thus leave it clean for the de- 
position of the metallic film. Messrs. Burgess and 
Hambuechen find that the presence in the bath of soluble 
fluorides, such as sodium or ammonium fluoride, or pre/or- 
ably a small quantity of free hydrofluoric acid, dissolve off 
or prevent this film formation. 

The next important point is to plate as a base metal, upon 
the aluminium, one which will adhere tenaciously to its 
surface, or partially alloy with it. Zinc appears to possess 
this property of adhesion to a high degree. 

The method of procedure is first to clean the aluminium 
by immersion for a few minutes in a bath of hydrofluoric 
acid; this produces a suitable roughening of the surface; 
the adhesion to a perfectly polished surface is not satis- 
factory. On removal from this bath the aluminium is rinsed 
in running water, dipped for a few seconds in a bath con- 
sisting of a mixture of sulphuric acid 100 parts and nitric 
acid 75 parts, again rinsed in water, and placed in the 
plating bath. 

The plating bath consists of a mixture of zinc and 
aluminium sulphates, which is very slightly acidified, and 
contains about 1 per cent. of hydrofluoric acid and an 
equivalent amount of potassium fluoride. After the deposi- 
tion has continued for a few minutes with a current density 
of 10 to 20 amperes per square foot the article is taken from 
the bath, washed and dried. Other metals, such as copper 
or silver, may now be deposited upon the zinc coating, using 
the ordinary precautions commonly observed in the deposi- 
tion of such metals upon zinc. 

If gold is to be deposited upon it, it is necessary first to 
plate on a thin coating of copper, otherwise in a short time 
the gold sinks into the zinc and in a few weeks almost 
disappears. 

The authors do not state whether aluminium coated with 
zinc can be readily soldered, but probably there would be 
no difficulty in doing this. P. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


WE learn from Science that Mr. John D. Rockefeller has 
given 100,000l. to the Johns Hopkins Hospital, in order 
that the work of the institution may not be curtailed owing 
to the losses from the recent Baltimore fire. The Maryland 
Legislature has voted 5o00ol. annually for two years to the 
Johns Hopkins University. By the will of Mrs. Farnham, 
widow of the late Prof. Henry Farnham, Yale University 
receives 10,5001. for the endowment fund of the medical 
school and 7g0o0l. for the endowment fund for the library. 


It is announced in Science that the Assembly has passed 
a Bill appropriating 50,0001. for the New York State College 
of Agriculture at Cornell University; that President C. E. 
Miller, of Heidelberg University, Tiffin, Ohio, has secured 
pledges to the amount of 30,000l. for the fuller equipment 
of this university, 10,0001. of this amount to be expended 
in buildings, and 20,000!. to be added to the permanent 
endowment; and that Mr. Andrew Carnegie has given 
60001. to Berea College in Kentucky. 


AT a recent meeting of the New York section of the 
American Chemical Society a discussion on the training 
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of technical chemists was opened with a paper by Mr. 
J. B. F. Herreshoff. The paper insists that before deciding 
on the best methods of training technical chemists, it must 
be seen that they are sufficiently educated on the proper 
lines to enable them readily to become technical chemists 
of great value. To achieve the greatest success in such 
work a technical chemist should perfect his mathematics 
and become thoroughly familiar with physics as well as with 
mechanical engineering. After men have gone through a 
regular course in chemical engineering they should be 
trained before leaving college in a practical manner in the 
application of chemistry as well as in examples of engineer- 
ing problems. Later, the paper lays it down that to become 
a skilful investigator in a research chemical laboratory re- 
quires both a proper education at college as a chemical 
engineer, especially full in chemistry, and also a training 
at college in original thought as applied to practical investi- 
gation, and to working up and. improving _ processes. 
Applicd chemistry would be greatly benefited if colleges 
would come in closer touch with the manufacturer. A plan 
that has been in successful practice at Brown University 
for the last few years was then described. A separate com- 
mittee for each department of study is carefully selected 
from the old students. These committees visit the college 
once or more a year; they consult and exchange views with 
the heads of the departments. Each member reports his 
recommendations to the chairman of his committee, who 
incorporates the same in his report to the president of the 
college. In this way the college authorities are kept in 
close touch with modern technical requirements. 


SOCIETIES AND ACADEMIES. 
Lonpon. 


Zoological Society, April 19.—Dr. Henry Woodward, 
F.R.S., vice-president, in the chair.—Mammals obtained 
by the late Mr. W. G. Doggett on the Anglo-German 
Boundary Commission: Oldfield Thomas, F.R.S., and 
Harold Schwann. Twenty-one species were enumerated, 
of which three were described as new.—Contributions to the 
anatomy of the Lacertilia, ii.: F. E. Beddard, F.R.S 
The present part dealt with some points in the structure 
of the Teguexin (Tupinambis).—The Triassic reptile Teler- 
peton elginense, based on new material recently procured 
at Lossiemouth by Mr. William Taylor: G. A. Boulenger, 
F.R.S.—Descriptions of twenty-three new species of butter- 
flies belonging to the family Erycinidz, from tropical South 
America: Herbert Druce.—The theriodont mandible and 
its mode of articulation with the skull: Dr. Robert Broom. 


Royal Meteorological Society, April 20.—Captain D. 
Wilson-Barker, president, in the chair.—The variation of 
the population of India compared with the variation of 
rainfall in the decennium 1891-1901: W. L. Datlas. The 
author showed that during the four years 1891-5, the rain- 
fall was generally normal or heavy over nearly the whole 
country, and during the six years 1895-1901 the rainfall 
was greatly deficient. During the former, or ‘ wet”’ 


period, the rainfall was deficient over Upper Burma and. 


Madras, was normal over the remainder of Burma, Assam, 
Bengal, and the west coast of the peninsula, and was ex- 
elsewhere; while during the latter, or ‘‘ dry,”’ 
period, the rainfall was again deficient over Upper Burma, 
normal or excessive over the remainder of Burma, Assam, 
Bengal, the United Provinces, the North-west Frontier 
Province, and the south of Madras, and was deficient else- 
where, mostly so over Rajputana and neighbouring areas. 
The general census of India on March 1, 1901, showed the 
total population to be 293,475,477, which, excluding the 
territories not included in the 1891 census, was an increase 
of only 1-3 per cent. The population had thus failed to 
increase according to the normal rate during the decade. 
Part of this failure was, no doubt, due to epidemics. The 
author, however, shows that there is an unmistakable re- 
lationship between the variations of the population and the 
var ations of rainfall during the dry years. The area within 
Wich the most serious decrease of population occurred 
coincides almost exactly with the area of greatest deficiency 
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of rainfall_—The cause of autumn mists: Dr. J. B. Cohen. 
‘the author describes experiments made by him on Coniston 
Lake some time ago. 


Dusty. 


Royal Irish Academy, April 25.—Prof. Atkinson, presi- 
dent, in the chair.—The secretary read a paper by Dr. 
J. L. E. Dreyer containing the results of a survey of the 
great spiral nebula Messier 33 in the constellation 
Triangulum; 431 stars and nebulous points of conden- 
sation found on a photographic negative taken by Dr. 
Isaac Roberts were micrometrically measured, and their 
standard coordinates computed. 


Paris. 


Academy of Sciences, April 18.—M Mascart in the 
chair.—On the horistic method of Gylden: H. Poincaré. 
In a work on the series employed in the theory of planets, 
Gylden has expounded two methods which he entitles 
horistic. The first of these has been shown to be open to 
grave objections, and in the present paper the second is 
examined, with the result that it is found to give not the 
general solution, but a particular solution, which the author 
calls a periodic solution. It differs numerically from the 
solution given by Gylden.—On the presence of argon in 
the gas from the fumerolles at Guadeloupe: H. Moissan. 
The gases were collected under conditions which precluded 
the possibility of any contamination by any atmospheric 
air, and proved on analysis to consist chiefly of carbon 
dioxide and nitrogen, together with small quantities of 
sulphuretted hydrogen, oxygen, and argon. This latter gas 
has been found in all samples of gases from fumerolles 
which have been analysed by the author up to the present. 
—The action of silicon upon water at a temperature near 
100° C.: H. Moissan and F. Siemens. By the prolonged 
action of water at about 95° C. upon silicon, either crystal- 
line or amorphous, a small quantity of hydrogen is evolved, 
and each particle of silicon is surrounded by a coating of 
hydrated silica. This effect was shown to be due to the 
minute amount of alkali dissolved from the glass, since 
it was stopped by the presence of a small quantity of acid, 
and no such effect could be observed in vessels of platinum 
or of fused silica.—On a new entire function: G. Mittag- 
Leffier.—Permanent modifications. On the properties of 
systems affected with both hysteresis and _ viscosity : 
P. Duhem.—The influence of lateral pressures on the 
resistance of solids to crushing: M. Considére. The 
crushing resistance of cement is increased by lateral pressure 
on the specimen. The curves given in the paper show that 
there is a linear relation between the crushing resistance 
and the external pressure on the sides of the test piece.— 
On certain ordinary differential equations of the second 
order: S. Bernstein.—On a series analogous to modular 
functions: M. tLereh.—On the theory of systems of 
differential equations : L. Sechiesinger.—On the compensa- 
tion of interferences and the measurement of small thick- 
nesses: Georges Mestin. The retardation due to a thin 
isotropic plate is balanced by the retardation due to the 
rotatory polarisation of quartz. In this way a thickness 
of air of the order of o-o1 mm. is balanced by a piece of 
quartz several centimetres in thickness. great 
sensitiveness of the method lends itself to the determin- 
ation of the optical properties of crystalline bodies which 
can only be obtained in the form of thin plates.—On the 
spectrum of zinc: Maurice Hamy. The interference method 
has been recently subjected to criticism; the author has 
re-determined some of the wave-lengths of the principal 
rays of zinc, and shows that they are in absolute accord 
with the results of Perot and Fabry.—On some bodies 
acting on the photographic plate: Edmond van Aubel. A 
description of "experiments with resin giving results 
analogous with those of Russell and Graetz on hydrogen 
peroxide and turpentine.—The action of the Hertzian 
oscillations on faintly luminous objects: C. Gutton. The 
action of the Hertzian waves is similar to that of the n-rays. 
—On a system of damping: MM. Favé and Carpentier. 
A system of very fine wires or glass capillary tubes is 
arranged radially round the moving needle, the damping 
effect being produced by the viscosity of the air. The 
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resistance to motion has been worked out experimentally 
as a function of the diameter of the wire, and the results 
compared with the theory of Stokes.—On the apparent 
diminution of energy of a feeble acid in the presence of its 
neutral salt: G. Chesneau. The incomplete precipitation 
of metallic acetates in the presence of sodium acetate by 
means of hydrogen sulphide appears to be due to the form- 
ation of small quantities of an alkaline sulphide, and it is 
unnecessary to resort to the electrolytic theory of dis- 
sociation to interpret this phenomenon.—On the methyl ether 
of acetol: Louis Menry.—On the acetolate of methyl : 
André Kting.—Halogen ether oxides, RO(CH,),,X, and their 
magnesium compounds. New syntheses in the tetra- 
methylene series : J. Hamonet.—On a new general reaction 
of aldehydes: L. J. Simon and A. Conduché. Aldehydes 
condense with oxalacetic ester and ammonia to give crystal- 
line compounds, the constitution of which is not yet com- 
pletely made out.—The chlorination of phenyl carbonate in 
the presence of antimony chloride: Et. Barrat.—The action 
of sulphur and selenium on the organomagnesium com- 
pounds of aromatic hydrocarbons, with one or two halogen 
atoms in the ring: F. Taboury. Sulphur gives thiophenols 
and disulphides; selenium forms analogous compounds.— 
The purification and characterisation of alcohols: L. 
Bouveauit. Pyruvic esters are readily formed, and give 
characteristic semicarbazones.—On two isomeric fB-methyl- 
cinnamic acids: M. Titfemau.—The action of organo- 
magnesium compounds on_ phthalimide and_phenyl- 
phthalimide : Constantin Reis.—On the hydrates of methyl 
alcohol and acetone: E. Varenne and L. Godefroy. The 
existence of several hydrates of methyl alcohol and acetone 
is inferred from a study of the viscosity of various mixtures 
of these substances with water.—On the perception of 
luminous radiations in nocturnal moths, and on the use of 
lamps as decoys: Joseph Perraud.—On the peduncle of 
some Vorticella : Emmanuel Fauré.—On the presence of 
a new American genus (Abronia) in the Tertiary flora of 
Europe: L. Laurent.—On the sulphur spring of Matsesta 
(Transcaucasia) and the relation between caves and thermo- 
mineral springs : E. A. Martel.—The histology and bacteri- 
ology of mud extracted from a depth of 10 metres in a 
well at the necropolis of Bernard (Vendée): Marcel 
Baudouin.—-The influence of acidity on enzymes: P. Petit. 
—Chemical researches on the thyroid apparatus: Jean 
Chenu and Albert Morel. It is possible to differentiate 
by chemical analysis between the thyroid and parathyroid 
bodies, the latter containing much less iodine.—The effect 
of ablation of the liver on the coagulation of the blood : 
M. Doyon and N. Kareff.—Contribution to the study of 
sand filters: M. Marboutin. 


DIARY OF SOCIETIES. 


THURSDAY, Aprit 28. 

Rovat Society, at 4.30.—Further Experiments on the Production of 
Helium from Radium: Sir William Ramsay, K.C.B., F.R.S., and 
F. Sod — Effects of Changes of Temperature "on the Modu- 
lus of Torsional Rigidity of Metal Wires: Dr. F. Horton.—The 
Sparking Distance between Electrically Charged Surfaces. Preliminary 

ote: Dr. P. E. Shaw.—Studies on Enzyme Action. Part II. The 
Rate of the Change Conditioned by Sucroclastic Enzymes, and its Bear- 
ing on the Law of Mass Action. Part III. ‘The Influence of the Products 
A Change on the Rate of ys a Conditioned by Sucroclastic Enzymes: 

- Armstrong.—Part I he ._ Action of Acids as 

nt at with that of Enzymes: TE . F. Armstrong and R. J. Cald- 
well.—Enzyme Action as bearing on the Validity of the Ionic issocia- 
tion Hypothesis, and on the Phenomena of Vital Change: Prof. H. E. 
Armstrong, F.R.S.—On the Changes of Thermoelectric Power produced 
by Magnetisation, and their Relation to Magnetic Strains: Dr. 
Bidwell, F.R.S.—The Behaviour of the Short-period Atmospheric Pres- 
sure Variation over the Earth's Surface : Sir Norman Lockyer, K.C.B., 
F.R.S., and Dr. W. J. S. Lockyer. 

Rova. INSTITUTION, at 5.—Dissociation: Prof. Dewar, F.R.S. 

INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—Power Station Design : 
C. H. Merz and W. McLellan. 


FRIDAY, Aprit 
Rovat INsTITUTION, at 9.— Westminster Abbey in the Early Part of the 
Seventeenth Century: The Very Rev. J. A. Robinson. 


MONDAY, May 2. 

Roya. INsTiITUTION, at 5.—Annual Meeting. 

ARISTOTELIAN Society, at 8.—Kant’s Idealism: G. E. Moore. 

Society or CHemicaL INpustRy, at 8.—(1) The Determination of 
Minute Quantities of Bismuth in Copper and Copper Ores. (2) The 
Determination of Minute paaeneaes of Arsenic in Copper Ores and 
Metallurgical Products : . Cloud.—The Estimation of Mercury : 
D. A. Sutherland. 
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TUESDAY, 
Rovat InsTITUTION, at 5. —Meteorites : Fletcher, F.R.S. 
ZootocicaL Society, at 8.30.—On Osteology and Systematic 

Position of the rare Malagasy Bat Myzofoda aurita: Oldfield 1} homas, 

F.R.S.—Contributions to the Anatomy of the Lacertilia. III. On Some 

Points in the Vascular System of Chamzleon and other Lizards: Fp 

dard, F.R.S.—Notes on the Gill-rakers of A.D. 

Society oF ARTS, at 4.30.— Canada and Great Britain: W. L. Gritiith. 

WEDNESDAY, May 4. 

ENTOMOLOGICAL SociETY, at 8.—Some Breeding Ex iments on Ca/ofsitin 
om and Notes on the Migration of Butterflies in Ceylon : Major 

ville Manders, R.A.M.C. 

Society or Arts, at 8.—Statistics of the World’s Iron and Steel [ndys. 
tries: W. P. Digby. 

Society or Pusiic ANALYsTs, at 8.—(1) Liver Oils and other Fish 
Oils ; (2) Note on Mushroom Ketchup: J. F. Liverseege.—Note o: Some 
Constants obtained in the Examination of Margarine: E. Russe!! and 
V. H. Kirkham.—Note on the Estimation of Sugars in Concentrated 
Malt Extract: A. R. Ling and Theodore Rendle. 

THURSDAY, Mav 5. 

Linnean Society, at 8.—British Freshwater Rhizopoda: J. Cash.—Op 
Coloration in Animals and Birds: J. Lewis Bonhote. 

RONTGEN Society, at 8.30.—The Réntgen Society; its Past Work and 
Future Prospects: J. J. Vezey.—Some Experiments with Alpha |tays: 
F. H. Glew.* 

Cunsrens Socigty, at 8.—The Slow Combustion of Ethane : W. A. Bone 
and W.E. Stockings.—Note on the Hydrolysis of Starch by Diastas: . 
Ford.—The Resin Acids of the Conifere. Part I. The Constitution of 
Abietic Acid : T. H. Easterfield and G. Bagley.—The Action of Radium 
Rays on the Halides of the Alkali Metals, and Analogous Effects pro- 
duced by Heat : W. Ackroyd.—The Dynamic Isomerism of Glucose ang 
of Galactose. Solubility as a means of Determining the Proportions 
of Dynamic Isomerides in Equilibrium : T. M. Lowry.—A Study of the 
Substitution Products of a»-tetrabydro-a-naphthylamine, a@7-4-bromo- 
tetrahydro-a-naphthylamine and 
oe acid: G. T. Morgan, Miss F. M. G. Micklethwait, and H. B 

infield.—The Additive Products of Benzylideneaniline with Methyl- 

~~ —r Ester and Acetoacetic Ester: F. E. Francis and Miss M. 

aylor. 
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CHEAP ELECTRIC SWITCHBOARDS 


(CONTINUOUS CURRENT) 


FOR USE IN PHYSICAL LABORATORIES. 


As supplied to the LONDON COUNTY COUNCIL, SYDNEY UNIVERSITY, etc., etc. 


Cost reduced to a minimum The following forms are 


by use of lighting fittings. 


made, each mounted on 


strongly constructed and 
well finished Panels, but 


Economy of current. 
the designs can be modified 


at short notice to suit 


Protection of batteries. individual requirements. 


All wiring is covered and 


no live parts exposed. la.—_MAIN PANEL, with 


lamp resistance giving up 
to from 4 to 10 amps 
according to voltage with 
ammeter, regulating 
switches, fuse, etc., etc. 

1b.—COMPLETE RE- 
SISTANCE BOARD (see 
Fig. 1b) giving current as la. 

ic.—BATTERY PANEL 
as shown for charge and 
discharge of Secondary 
Battery, with Rheostat, 
two-way Ammieter, etc., etc. 
(see Fig. 1c.) 


Connected direct to mains. 


Current always ready and 
instantly regulated. 


No danger of shock or 
short circuit. 


Guaranteed to pass all In- 
surance Office Regulations. 


Fic. tc. 


NEW “SERIES” SYSTEM OF 
LABORATORY WIRING. 


A single wire is carried round the laboratory in 
casing, and a switch block (see Fig. 2) provided in each 
working place. All students have the same current, 
but any one can switch current on or off without 
interrupting others. 

Tiie combination of Panels la or 1b, with Battery 
Panel, ic, and Laboratory Circuit is particularly recom- 
mended, being capable of supplying any current up to 
from 8 to 20 amps, according to voltage of supply 
and capacity of battery. 


we Write for Descriptive Illustrated Pamphlet giving 
full particulars and prices. 


EVERY REQUISITE FOR CHEMICAL, PHYSICAL, AND BACTERIOLOGICAL WORK SUPPLIED, | 
FROM A TEST TUBE TO THE COMPLETE FURNISHING OF A UNIVERSITY LABORATORY. 


FL BECKERS CO“; 33 37 HATTON WALL, LONDON. 
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NOW READY. 


NEW ILLUSTRATED CATALOGUE 


xX -RAY 
HIGH FREQUENCY, &c., 
APPARATUS, 


INCLUDING ILLUSTRATED AND EXTENDED 


Instructions to Beginners 
UPON HOW TO WORK. 


GRATIS AND POST FREE ON APPLICATION, | 


HARRY W. COX, Ltd. 


Actual Manufacturers. 
Factory and Offices— 


9, 10, & 11 Cursitor St., Chancery Lane, London. 


RADIUM 


ON HIRE, in 1, 2}, & 5 m.g. tubes. 


The following can be had by return of post. 
Pitchblende, direct from Joachimsthal, very radio-active, from 1/- to 
30/- per piece. 
itacolomite, or flexible sandstone, to per piece (very rare), 
Kunzite, 1/- per gramme. Selected, clear, 2/- 
Sparteite (see NaTuRE, 31/3/04, fol. 523), 2/- and upwards. 
Chiorophane, 2/- and upwards. 
Barium Platinocyanide in large Crystals in course of manu- 
facture. (OrpERS BookeEp.) 
Zinc Sulphide. Phosphorescing a beautiful Green, 2/6 per tube. 


” ” ” ” Yellow, 2/6 »” 
Caicium Suiphide _,, Violet, 1/- 
Radio-active Residue from which Radium is made ; very scarce, 

2/- tube. 


Polonium Sulphide, in tubes of one gramme, 21/- 
és on Bismuth Rod or Disc, 25/- 
Radio-active Screens (Willemite), 6d. per sq. inch. 
Cyan. Screen, 9d. sq. inch. 
(Zinc Sulph.), 10 X 10 cm., 7/6. 
Professional Men, Universities, Schools, &c., allowed special terms. 


Plat. Bar, 


Our newly invented 7 Thorium Inhalers may be had on hire. 


ARMBRECHT, NELSON & CO., 
71 & 73 DUKE ST., GROSVENOR SQUARE, LONDON, W. 


Telephone : GERRARD 4942. 


N.B.—We have just received a consignment of the NEW ZEALAND 


| VEGETABLE CATERPILLAR ; it is from 2 to 3 inches long, with a stem 
| showing fructification growing out of its head. Scientific name of the insect 


is Hepialus virescens; the name of the fungus is Spieria Robertsiana. 

Specimens may be had from 10/6 to 21/*, according to quality and size. 
TERMS CASH WITH ORDER. 

Goods may be returned if not approved of, when money will be refunded. 


HIBBERT'S 
MAGNETIC BALANCE. 


Designed by 
W. HIBBERT, Esq., Polytechnic, Regent Street, W. 
PATENT APPLIED FOR. } 
This instrument is now ready in its several types, and will be | 
| 


found of great interest to all engaged in teaching Magnetism 
and Electricity. 

The Balance is fully described in the Zéectrical Engineer, | 
January 15, 1904, p. 103. 

It can be used for measuring Pole Strengths in relative and | 
absolute units, Magnetic Fields, Equality of Poles, Intensity of | 
Magnetisation, Permeability, Current Strengths, and to verify | 
Coulomb’s Law. } 

Made in three forms at 15s., 30s., and £5 5s. each. 


HIBBERT’S BALLISTIC MOVING 
COIL GALVYANOMETER 


with Pointer, supplied with suitable Inductor Coil. 

Can be used for measuring distribution of flux in horse-shoe 
and other magnets. . 

The total flux from a magnet, the total flux through keepers 
of magnets and armatures of small machines, also quantities of 
Electricity. 

Galvanometer and Inductor Coil, £1 12s. 6d. 
Can also be supplied with shunt to enable its being used for 
measuring currents, 2 2s. Od. 


W. G. PYE & CO., 
GRANTA WORKS, MILL LANE, CAMBRIDGE. 


Unequalled for ASTRONOMY, NATURAL HISTORY 
and General Observations. 


NEW PRISM 


(LONDON MADE). 


Complete, or with 
in special support 
solid leather (as 
brown case, illustrated), 


£5 5 0, £5 76. 


1.—Optical excellence. 

2.—Strength of construction. 

3.—Light weight, owing to special metal used in the bodies. 

4.—Price within the reach of those requiring a good Field 
Glass for all purposes. 


A. E. STALEY & CO., 


19 THAVIES INN, HOLBORN CIRCUS, LONDON, E.C. 
De Please Write for Booklet. 
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JUST PUBLISHED. Crown 8vo. 5s. net. 


THE OLD RIDDLE 


AND THE 


NEWEST ANSWER. 
By JOHN GERARD, S.J., F.L.S. 


This is an inquiry as to how far modern science 
has altered the aspect of the problem 
of the Universe. 


LONGMANS, GREEN & CO., 39 PATERNOSTER Row, 
Lonpon, E.C. 


LEWIS'S CIRCULATING 
SCIENTIFIC LIBRARY. 


In addition to Medicine and the allied Sciences, the Library 
includes the subjects of Physies, Chemistry, Electricity, 
Botany, Geology, Zoology, Astronomy, Psychology, 
Philosophy, Sociology, Engineering, Geography and 
Travel, &c. 

New Works and NEw EDITIONS on these subjects are 
added to the Library immediately on publication, 


SUBSCRIPTION, TOWN OR COUNTRY, FROM ONE GUINEA. 


Detailed Prospectus, List of Recent Additions, &c., post free 
on application. 


London: H. K. LEWIS, 136 GOWER STREET, W.C. 


BARGAINS IN SCIENTIFIC AND 
MEDICAL BOOKS. 


H. J. GLAISHER will forward on request a Special List of 

Publishers’ Remainders of Scientific and Medical 

Books. Also a Catalogue of Publishers’ Remainders in all 
branches of Literature. 


H. J. GLAISHER, Remainder & Discount Bookseller, 
7 Wigmore Street, London, W 


With 30 Original Illustrations. Price 2s. 6d. 


The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed., 
Dental Surgeon to the Evelina Hospital, Southwark. 
BY THE SAME AUTHOR, 
The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 
SEGG & CO., 289 and 291 Regent Street, London, W. 


DARTON’S LATEST IMPROVED 

SELF-RECORDING BAROGRAPH, 

On Oak Bracket 
complete, 
5s. 


‘ole Makers, 


F. DARTON & Co. 


CLERKENWELL 
: OPTICAL WORKS, 
142 ST. JOHN ST., 

LONDON, E.C. 
Manufacturers of STAN- 
DARD METEOROLO- 
GICAL INSTRUMENTS 
of all kinds—with Kew 
Certificates, if desired. 


N.B.—If obtained 
indirectly, see that 
every instrument 
bears our name. 
There are inferior 
imitations on the 
market. 


ABSOLUTE 
ACCURACY. 


NOW READY, with Illustrations, 570 pages, 8vo, ros. 6d. net. 
THE 


ELEMENTS OF CHEMISTRY. 


By M. M. PATTISON MUIR, M.A., 
Fellow and Przlector in Chemistry of Gonville and Caius College, 
Cambridge. 
From the PREFACE. 

The objects of this book are : to present some of the fundamental facts, 
generalisations, principles, and theories of chemistry, lucidly, methodically, 
and suggestively ; to train the student in the methods of investigation and 
reasoning which have been used in the past, and the methods which are 
used to-day, for discovering and coordinating the connexions between the 
properties and the compositions of systems of homogeneous substances ; to 
attempt to lay the foundations of Chemistry in such a way that the student 
may be prepared for going more deeply into the science if he wishes soto do. 


London: J. & A. CHURCHILL, 7 Great Marlborough Street. 


NOW READY, with 286 Illustrations (many new to this edition), 
12s. 6d. net. New Edition (6th) Revised throughout. 


TOMES’ MANUAL OF DENTAL 


ANATOMY, 
HUMAN AND COMPARATIVE. 
London: J. & A. CHURCHILL, 7 Great Marlborough Street. 


Just Published, New Edition of Vol. I. 


GREEN'S MANUAL oF BOTANY 


A MANUAL OF BOTANY. In Two Vols., sold separately. 
By J. REYNOLDS GREEN, F.R.S., 
Professor of Botany to the Pharmaceutical Society. 
Vol. I. MORPHOLOGY AND ANATOMY. 
Third Edition. With 778 Engravings, 7s. 6d. 
Vol. Il. CLASSIFICATION AND PHYSIOLOGY. 
Second Edition. With 466 Engravings, 10s. 
By THE SAME AUTHOR. 
AN INTRODUCTION TO VEGETABLE PHYSIOLOGY. 
With 184 Illustrations, 10s. 6d. 


London: J. &A. CHURCHILL, 7 Great Marlborough St. 


SCIENTIFIC ano 
EDUCATIONAL BOOKS 


NEW & SECOND HAND. 
we- LARGEST STOCK in LONDON of SECOND- 
HAND School, Classical, Mechanical, ELEMEN- 


at about HALF PUBLISHED PRICE. 


Mathematical, Theological, and Foreign Books. 
KEYS AND TRANSLATIONS. 


J. co. 
104 CHARING CROSS ROAD, 
LONDON, W.C. 
(Formerly of 39 HOLYWELL STREET, STRAND). 


TARY and ADVANCED SCIENTIFIC BOOKS 


Be Enquiries by letter receive immediate attention. 
— 
LANTERN and 


MICROSCOPICAL 5 L | D E S 


In all branches of NATURAL HISTORY, from 6/- per dozen. 
ver 20,000 in Stock. 

(As supplied to the Principal Universities, Technical Schools, &c.) 
Send for Catalogues to the actua/ preparers. 
FLATTERS & GARNETT, Ltd., 

Dealers in everything Microscopical, 48 Deansgate, Manchester. 
LaporaTories : 16 & 18 CuurcH Roap, LoncsicuT, M/c. 

N.B.—Special Series of 48 Microscopical Slides for Students of 
Botany, in box, 21/- net. Book of Original Diagrams illustrating 


this Series, 1/- net. 
8. MICROSCOPES, NATURE STUDY appliances, &c 


PHOTO-MICROGRAPHIC APPARATUS. LEACH'S MICR PE. 
Speciality. LANTERN SLIDEs from Negatives, Book Illustrations, &c. 
Correspondence invited. 
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i be L PROFESSOR CALLENDAR’S APPARATUS 
. FOR DETERMINING THE MECHANICAL 
EQUIVALENT OF HEAT (Patented), 


enables a determination correct to one-half per cent. to be made 
in about 10 minutes in the presence of a class of students. 


First-class Dip Circle. Silvered scales and vernier. Level and 
levelling screws. Lever for centreing and lilting needle off the 
agate knife edges without opening the case. Antiparallax mirror. 

Well-made needle with case for preserving and magnetising. : : 
Price Price complete (without Motor) .. 12 10s. 
. FULL PARTICULARS ON APPLICATION. 


THE WEST LONDON SCIENTIFIC Santi 
DEODAR ROAD, PUTNEY, LONDON, S.W. London Office: 92 HATTON GARDEN, E.C. 


THE NEW 


“ISEN” ELECTRIC FAN. 


No loose cords. Fits direct into any lamp holder, and 
works in any position, including swinging. 
USEFUL FOR VENTILATING, DRYING, &c. 


Size of motor, 5 x Ijins. Size of blades, 7ins. diameter. Weighs, complete with 
collapsible guard, 14lbs. 


DESCRIPTIVE CIRCULAR ON APPLICATION. 


ISENTHAL & CoO., 
85 MORTIMER STREET, LONDON, W. 


Figure shows Fan in hanging 
Contractors to the Admiralty, War, India, and Colonial Offices, &c. 


position, 


“No Better Food.’’—pDr. ANDREW WILSON, F.R.S.E., &c. 


PURE 
ry CONCENTRATED 
FRY'S MALTED COCOA, Gocoa, 


A Combination of Fry’s Pure Cocoa and Allen & Hanburys’ Extract of Malt. 


R. CLAY AND SONS, LTD., BREAD ST. HILL, E.C., AND BUNGAY, SUFFOLK. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.’’—WorpbsWortu. 


No. 


1775, VOL. 69] THURSDAY, NOVEMBER 5, 1903. 


[PRICE SIXPENCE. 


tered as a Newspaper at the General Post Office.] 


{All Rights are Reserved 


ILLUSTRATED CATALOGUE 
ON APPLICATION. 


NEWTON & CO., 


Scientific Instrument Makers to H.M. the King, 


| 
| 


3 FLEET STREET, E.C. 
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REYNOLDS & BRANSON, (td. 
Chemical and Scientific Instrument Makers to the Indian 
Government and Science and Art Department. 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and Electricity. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
lllustrations, free on application. 
maaan BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 


4 COMMERCIAL STREET, LEEDS. 


IMPROVED 


HYGROMETER 


WITH 


GILDED SURFACES. 


Can be used with an Aspirator or an 
India-Rubber Pressure Ball. 


THE SMALLEST FORMATION 
OF DEW READILY OBSERVED. 


With 2 Thermometers, Ether Bottle 
and Pressure Ball, in Wooden 
Travelling Case, 


£5. 
JOHN J. GRIFFIN & SONS, 


LTD., 
20-26 Sardinia Street, 
Lincoln’s Inn Fields, London. 


NEGRETTI & ZAMBRA’S 
i ELECTRICAL 
SELF-RECORDING 

RAIN GAUGE. 


“WECRETT! RZAMBRA. 


Illustrated Price List and full particulars post free on 
application to 
NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT. 

Branches: 45 CORNHILL, and 1:22 REGENT STREET, 
LONDON. 
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UNIVERSITY OF LONDON. 


LECTURES IN ADVANCED ZOOLOGY. 


A Course of Eight Lectures on ‘The Fossil Reptiles of South Africa” 
is being given in the Geological Laboratory, King’s College, Strand, W.C., 
by Prof. H. G. Sketey, F.R.S., Professor of Geology in King’s College, 
on Tuesdays, at 4.30 p.m., as follows :—-Nov. 3, 1903, ‘* History of the Dis- 
covery of these Reptiles "; Nov. 17, ‘* Relation with Lower Types of 
Life” ; Dec. 1, Resemblances to Lower Mammalia”; Dec. 15, *‘ Diversity 
in Organisation ” $ Jan. 12, 1904. “* Approximations to Other Extinct 
Reptilia”; Jan. 26, ‘‘ The Pariasaurians and Allied Animals"; Feb. 9, 
“The Dicynodonts and Allied Animals”; Feb. 23, ‘‘ The Theriodonts.” 

The Lectures are addressed to advanced Students of the University, and 
others interested in Zoology and Palawontology, and to persons specially 
interested in the South African Colonies. 

There is no Fee for the Course ; cards of admission may be obtained on 


application to the undersigned. 
P. J. HARTOG, Academic Registrar. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 

The HALF TERM begins on Thursday, November 12. 

The College provides instruction for Students preparing for the University 
of London Degrees in Arts, Science and Preliminary Medicine; also 
instruction in subjects of General Education. 

There is a Training Department for Teachers, a Hygiene Department, 
and an Art School. 

Students can reside in the College. 

Particulars on application to the PrinciPAL. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 
DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 


Heap oF THE DerparTMENT: Miss HanNAH ROBERTSON, B.A. 


Students are admitted to the Training Course in October and in January. 

Three Open Scholarships, each of the value of £15, will be awarded in 
January to Candidates holding a Degree or equivalent in Arts or Science. 

Applications should be made to Miss Ropertson by December 12, 1903 


EAST LONDON TECHNICAL 
COLLEGE, 
MILE END ROAD, E. 


For Session 1903, Day and Evening Classes with laboratory and workshop 
instruction will be held by recognised teachers of the University of London 
in preparation for the Matriculation and Degree Examinations of the 
University, and in general science subjects. For fees and time table see 


CALENDAR, price by post 44d. 
J. L. S. HATTON, Director of Studies. 


COACHING 


(THEORY AND PRACTICE) 
In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXAMS. 


Especial Course of Instruction in THERAPEUTICS, PHARMA- 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 


EXAM. 
FREDERICK DAVIS, The Laboratories, 
49 and 5: ImpeRiaL BuitpinGcs, LupGatre Circus, E.C. 


PRACTICAL AND THEORETICAL TUITION. 


In PHYSICS, CHEMISTRY, PHYSIOLOGY, GEOLOGY and 
BOTANY. Individual Instruction. 
R. C. T. Evans, B.Sc.(London), 
Director of the 
HeaTucore ScieNcE LABORATORIES, 
9 Heathcote Street, Gray's Inn Road, W.C. 


COUNTY BOROUGH OF SALFORD. 
ROYAL TECHNICAL INSTITUTE. 


The Education Committee invite applications from graduates of a 
British University for the position of PRINCIPAL of the Salford Royal 
Technical Institute. Commencing salary, £450 per annum. Particulars in 
r od to the appointment may be obtained from the Director of Education, 

ucation Office, Chapel Street, Salford. 

Applications, endorsed “ Principal of Technical saaeaal 
me not later than Wednesday, November 25, 1903. 

Canvassing Members of the Committee or Council is prohibited and 
will be considered a disqualification. 

L. C. EVANS, Town Clerk. 


to be sent to 


Town Hall, Salford, November 3, 1903. 


WANTED immediately in Ireland, a 
SCIENCE TEACHER for Trade Science School ; twenty-four hours’ 
Practical Science work per week. -Must have University Practical 
Science Degree or Certificate for Kensington three years’ Practical 
Science Course. Salary, £175 a year. Forward application and copies 
of testimonials to Tue Superior, Marino, Dublin. 


BRUNT’S TECHNICAL SCHOOL, 
MANSFIELD. 


A FIRST ASSISTANT MISTRESS is required in the above schoo] : 
the Christmas holidays. The applicant must tbe qualified to teach Hyg 
and Physiology, and to superintend the general work of the girls onan 
direction of the Head Master. 

Commencing salary, £100. 

Applications, on a form to be obtained from the CLerk (who will su; 
further particulars), must be received by him on or before Tues 
November 17 


West Hill fee, Mansfield. W. N. SARLI 


UNIVERSITY COLLEGE, BRISTOL 


The Council are prepared to appoint a PROFESSOR of CHEMIST! 
in succession to Dr. Sydney Young, F.R.S., who has been elected to 
Chair of Chemistry at Trinity College, Dublin. 

Applications, accompanied by twenty-four copies of not more than { 
testimonials, should reach the undersigned on or before Wednes 
November 11. The successful candidate will be required to enter upon 
duties on January 14, 1904. 

Particulars as to duties, emoluments, &c., may be obtained on ap: ji. 


cation. 
JAMES RAFTER, Registrar and Secretar: 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 


EXHIBIT AT ST. LOUIS EXHIBITION, 1904. 
MUSEUM ASSISTANT. 


The services of a responsible man with some experience of museum w ork 
are required for a period of about six months to assist at Plymouth in ‘1 
preparation of an exhibit for the St. Louis Exhibition, and subsequent!y to 
go to St. Louis with the exhibit and set it up there. 

For particulars apply at once to THe Direcror, Marine Biolog: al 


| Laboratory, Plymouth. 


UNIVEKSITY COLLEGE OF WALES, 


ABERYSTWYTH. 
PROFESSORSHIP OF BOTANY. 


The Council invite applications for the vacant Chair of Botany. 

Applications, together with copies of testimonials, should be sent not 
later than Monday, November 23, 1903, to the undersigned, from whom 
further p2rticulars may be obtained. 


T. MORTIMER GREEN, Registrar. 


LONDON HOSPITAL MEDICAL 
COLLEGE. 
(UNIVERSITY OF LONDON.) 
DEMONSTRATOR OF BIOLOGY. 
Gentlemen desirous of applying for this post are requested to send in 
their applications not later than November 12. 


The Wemonstrator will be required to attend three days a week to assist 
the Lecturer in Botany and Zoology chiefly for the University of London 


Examinations. Salary, £75 per annum. 
MUNRO SCOTT, Warden. 


Turner Street, Mile End, E. 

THE UNIVERSITY OF MELBOURNE. 
CHAIR OF PHYSIOLOGY AND HISTOLOGY. 

Applications are invited for this Chair, vacant by the appointment of 
Dr. C. J. Martin, D.Sc., F.R.S., to the Directorship of the Lister Institute. 
Particulars may be obtained from the AcTING AGENT-GENERAL FoR 
Vicroria, 142 Queen Victoria Street, London, E.C., to whom applications, 
together with three copies of testimonials, must ‘be sent on or before 
November 15. 


SCIENCE MASTER required in January. 
Graduate for Physics, Mechanics and Mixed Mathematics. County 
School. ge £150, non-resident. Address Griffiths, Smith, 
Powell & Smith, Tutorial Agents (Estd. 1833), 34 Bedfora 
Street, Strand, London, Immediate notice of all the best vacancies 
will be sent to Graduates and other well- qualified Science Masters 
seeking posts in Public and other Schools for next term. 


MECHANICAL INSTRUCTOR. — The 


Warden of Bradfield College requires a man to fill the above pust. 
Work to commence soon after January 1, 1904. Salary, £120 a year. 
Candidates must have experience in electrical or mechanical work, and 
in teaching. Applications must be addressed to A. E. Leg, K>»., 
Bradfield College, Berks, from whom further particulars may be 
obtained, and must be received not later than November 30, 1903. 


BOROUGH OF SWINDON EDUCATION COMMITTEE. 
SWINDON AND NORTH WILTS 
TECHNICAL SCHOOL. 


Principal—Mr. H. B. KNow.es, M.A. (Oxon). 


The Committee require the services of a LECTURER in CHEMIS1 &Y 
at a salary of £150 a year. 
Form of application, which must be returned by Wednesday, Noven. er 


18, may be had from 
W. SEATON, Secretary. 
Education Offices, Town Hall, Swindon, November 3, 1903. 
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PORTSMOUTH EDUCATION 
COMMITTEE. 


plications are invited for the position of TEACHER of PUPIL 
\CHERS’ and SCHOLARSHIP CLASSES. Salary, £200 per annum. 
~ \ plications should be received not later than the rth inst., addressed to 
'RINCIPAL, Tecunicat InstiTuTE, PortsMouTn, from whom further 
ulars can "be obtained. 


KING’S COLLEGE, LONDON. 


’ yangements have been made for instruction in Practical Geology in the 
( ygical Laboratory from 6-9 p.m. on Tuesdays. Each student will 


Ww independently. 
es for 30 hours, 2} Guineas. Apply to the SecRETARY. 


}4HYSICS DEMONSTRATOR is required 
t the East London Technical College, Mile End Road. Salary at the 
rate of £20 for each evening per week for the Session. Applications 

may be addressed to the DirEcTror oF STUDIEs. 


CHEMICAL SOCIETY JOURNAL— 


Wanted, Journals and Proceedings for 1902. Willing to purchase 
omplete sets or separate parts.—Apply by letter to ‘‘S.,” c/o Street's, 
5 Serle Street, W.C. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN. 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). — 
Revision, Translation. Scale of a on application. The C. 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


METAL DIFFRACTION GRATINGS. 


Plane Diffraction Gratings of high quality 
now being cut by Lord Blythswood can be 
supplied in all sizes. 


Full particulars on application to the Agent, 


ADAM HILGER, 


75a CAMDEN ROAD, LONDON, N.W. 


READY NEXT WEEK. 


NEW ILLUSTRATED MICROSCOPICAL CATALOGUE, 


Including Stands and Accessories of every kind. 
Also the NOVEMBER issue of our LIST of 
SECOND-HAND INSTRUMENTS, 


consisting of over 1000 articles by the best makers in j 
the various departments of science. 


POST FREE TO READERS OF “NATURE.” | 
C. BAKER, 244 HIGH HOLBORN, LONDON, W.C. § 


THE MINIATURE SPECTROSCOPE. 
This Instrument will show many of Fraunhofer’s lines, the bright lines 
of the metals and gases, and the absorption bands in coloured gases, 
crystals, or liquids. 
No. 1, with Plain Slit ... 
Adjustable Slit, &e., ,in Morocco. Case" ove 
— 80 Achromatic Lens, &c., in Morocco Case 
and Comps arison Prism, in 
Morocco Case 
»» Photographed Micrometer Scale for 
gauging the position of the lines and bands of the 
various Spectra, Adjustable Slit, Achromatic Lens, 
and Right-Angled Prism for showing two Spectra 
in Comparison ; in Morocco Case ar 
Clip Stand for either of the above, 9s. 6d. 


STUDENT’S SPECTROSCOPES, £7, £8 16s., and £15. 
lilustrated Catalogue of Spectroscopes and Spectrometers Post Free. 


THIRD EDITION. 
With a Special Chapter on the Rain-Band Spectroscope. 


HOW TO WORK WITH THE SPECTROSCOPE. 


A Manual of Practical Manipulation with Spectroscopes of all kinds. 
Including Direct-Vision Spectroscopes, Rain-Band Spectroscopes, Chemical 
Spectroscopes, Solar Spectroscopes, Star Spectroscopes, Automatic Spectro- 

scopes, Micro-Spectroscopes, Bessemer Spectroscopes, and accessory 

Apparatus. 


With Twenty Engravings and Diagrams. 
By JOHN BROWNING, F.R.A.S., F.R.M.S., &c., &c. 
PRICE SIXPENCE. SENT POST FREE SEVENPENCE. 


JOHN BROWNING, 


MANUFACTURING OPTICIAN, 
78 STRAND, LONDON. 


NEW 
PATENT TUBE 


FOR 


SPECTRUM 
ANALYSIS. 


Specially adapted for the New Gases 
Argon, Helium, &c., either singly or in 
combination. Shows the Spectrum of 

Gas to a degree never before 


attainable. 

RADI U Ni-We shall receive a further supply 
of PURE RADIUM BROMIDE next 

week, for which applications are ions are invited. 


A. GALLENKAMP & CO., LTD., 
19 & 21 SUN STREET, FINSBURY SQUARE, LONDON, E.C. 


» 2 ” 


£3 10 0 


TO OBTAIN PICTURES TRUE TO NATURE WITH CORRECT 


SERIES “A,” “ Absolutus” and ‘‘ Gilvus" 


ORTHOCHROMATICS. 
ALL PHOTOGRAPHIC PLATES AND FILMS ARE COLOUR BLIND | 


CLOUD EFFECTS, USE A SANGER-SHEPHERD LIGHT FILTER. * 


Filters adjusted for the Cadett Spectrum Plates.. 
SERIES “ B,” LIGHT FILTERS, are adjusted to give the best possible correction for a given increase in exposure, from 6s. Od. 
SERIES “C” are permanent sealed Filters of high luminosity and great transparency (7.¢., no black) ... 


A SANGER-SHEPHERD Light Filter gives the MAXIMUM of Orthochromatic effect with the MINIMUM of Exposure. 


NEW ONE-PLATE DEVICES FOR COLOUR PHOTOGRAPHY. 


Apparatus for Colour Photography, Science Lanterns, Rotating Sectors, Instruments for the Measurement of Light and 
Colour, Speed Determination, &c., and other Scientific Apparatus. 


SANGER-SHEPHERD & Co., 5, 6, 7 Gray’s Inn Passage, Red Lion Street, Holborn, W.C. 


VALUES OF LIGHT AND SHADE, SHADOW DETAILS AND 


. from 10s. 6d. 
. from 2s. 6d. 


NATURE i 
= 
| 
| 
| 
li. 
L 
k 
| 
| 
jot = 
in 
sist 
lon 
of 
ite. 
OR 
ns, 
ore 
ity 
h, 
ies 
4 
ir. be 
ad 
De 


NATURE 


[NovEMBER 5, 1903 


ON SALE. 


First Class Bi lar Mier pe by Croucn, in new condition ; 
5 Eyepieces; Extra Draw-tube ; 4 best quality Objectives, 1”, 4”, 1” and 
4”; Mechanical Stage; Rack Substage ; Live Box; Stand Condenser ; 
Abbé Condenser ; Polariser and Analyser ; cost over £30. Fit for Presen- 
tation. Price £10.—Monocular Microscope by Beck ; 2 Eyepieces ; 
2 Objectives, 1” and 4”; rack and pinion coarse adjustment ; Micrometer 
Screw for fine. An excellent instrument, in Mahogany Case, at half price, 
£3 10s.—Monocular Microscope by Swirt; latest model; Draw- 
tube ; 2 Eyepieces and 4” Objective. In Mahogany Case. Price £3 10s. 
—Monocular Microscope by Swirr; in perfect order. £2 10s.— 
Monocular Microscope by Swirr; rack and prin coarse adjustment ; ; 
Stand; Bull's Eye Condenser; Polariscope; B and D Eyepieces; 1” 
Objective. Very cheap. Price £5, Other excellent Microscopes, fit for 
Schools, at £2 each.—Microscope -Slides, Physiological, Biological, 
Botanical, Polycistina, and Diatoms: 50, all different, for 12s, ; or cus- 
tomer’s choice at 4d. each.—Tate’s Lar e-sized Air-Pump, cost 
£8 10s. Offered for £3, Perfect order.—Polariscope for class-room 
demonstrations, by New Ton, offered at £2 10s. 


Rev. H. MILLS, Greenside, KENDAL. 


you QUITE Sure 


it will be best to have a 
so-called cheap cycle? Better 
read the B.S.A. Handbook first. 


B.S.A. CO. Ltd., Birmingham 


BESTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
lo DEPOSIT ACCOUNTS lo / 
The BIRKBECK ehaneuaent. with full particulars, post free. 

C. A. RAVENSCROFT, Managing Director. 


ORIENT-PACIFIC LINE PLEASURE 
CRUISES. 


To WEST INDIES, TENERIFFE, MADEIRA, 
GIBRALTAR, &c. 
The S.S. OR/JENT, 5631 tons register, 75co horse-power, will leave 
LONDON January 13, visiting Teneriffe, Barbados, Trinidad, 


Grenada, St. Lucia, Martinique, Jamaica, Cuba, Madeira, 
Gibraltar, arriving back in London March 7. Fares from 50 Guineas 
upwards, 

F. GREEN & C Head Office: 


Managers (ANDERSON, ANDERSON & CO. 


For passage apply to the latter firm at 
E.C., or to West 


Fenchurch Avenue. 


5 Fenchurch Avenue, London, 
nd Branch Office, 28 tt Ba. Street, London, S.W. 


{ 


JAMES SWIFT & SON’S 


NEW PAN-APLANATIC OBJECTIVES 


OF THE HIGHEST POSSIBLE OPTICAL EXCELLENCE. 


4” — ine on wie 1010 

Pan-Aplanatics. 

}” oil immersion, N.A., 1.30... 4 0 
1/12” 99 1430 5 5 

Series Pan-Apianatics. 
1” N.A., 0.30 ... " N.A., 0.80 ... 
Nature says:—“ In the excellence of their 1/12-in. homogenev: 


oil immersion, they have produced an English-made lens of first-ra‘ 
capacity which is a marvel of cheapness.” 
LISTS POST FREE ON APPLICATION. 


UNIVERSITY OPTICAL WORKS, 
81 Tottenham Court Road, London. 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO- ROTOSCOPE CINEMATOGRAPHS. 


MOST PERFECT. 
No Flickering Mechanism. Price £7 7 0, 
The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 
See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; grea: 
success. New Oxyhydrogen Microscope. Science Lanterns for C’ ass De 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GraTran 
GUINNEss, = Patent Pamphengo Science Lanterns. The Universa! 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 185. Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4d. Small Illustrated Catalogue, roo pages, free, sd. List of 
60,000 Slides and 300 Lecture Sets, Science Subjects, Views, 
Postage, 2d. Pamphlets Free. W. C. 
Brewster House, 82 Mortimer Road, Kingsland, N. 


&c., 6d. ; 
GHES, SpgcIALIST, 


THE IRISH NATURALIST. 


_ A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Annual Subscription, 5s. Post Free to any Address. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 
London : SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd. 


THE CAMBRIDGE NATURAL HISTORY. 


EDITED BY S. F. 


WwoRMs, LEECHES, &c. 
VOLUME II. 

Flatworms. By F. M.Sc. Nemertines. By 
Miss L. SHELDON. Threadworms, &c. By A. E. 
Suipiey, M.A. Rotifers. By Marcus Harroe, M.A. 
Polychaet Worms. By BLAXLAND BENHAM, 
D.Sc. Earthworms and Leeches. By F. E. Brp- 
DARD, M.A., F.R.S. Gephyrea, &c. By A. E. 
Suipcey, M.A. Polyzoa. By S. F. HARMER, Sc.D., 


F.R.S. 
SHELLS. 
VOLUME III. 
Molluscs and Brachiopods. By the Rev. A. H. Cooke, 
A. E. Suipvey, M.A., and F. R. C. Reep, M.A. 
INSECTS & CENTIPEDES. 
VOLUME V. 
Peripatus. By ADAM SEDGWICK, M.A., F.R.S.  Myria- 
pods. By F. G. Sincrair, M.A. Insects. Part I. 
By Davip SuHarp, M.A., F.R.S. 


HARMER, Sc.D., 
To BE COMPLETED IN TEN VOLUMES. 


F.R.S., anp A. E. SHIPLEY, M.A. 
8vo. PRICE 17s. NET EACH. 
INSECTS. PART II. 


VOLUME VI. 

Hymenoptera continued (Tubulifera and Aculeata), Coleop- 
tera, Strepsiptera, Lepidoptera, Diptera, Aphanip- 
tera, Thysanoptera, Anoplura, By 

Davip SuHarp, M.A., F.R.S. 


AMPHIBIA REPTILES. 
VOLUME VIII. 
By Hans Gapow, M.A., F.R.S. 


BIRDS. 
VOLUME IX. 
By A. H. Evans, M.A. With numerous Illustrations by G. E. 
Lo 


DGE. 
MAMMALIA. 
VOLUME X. 
By FRANK Evers BEDDARD, M.A. Oxon., F.R.S., Vice- 


Secretary and Prosector of the Zoological Society of 
London. 


*,* The volumes dealing with FISHES and THEIR KINDRED, by S. F. Harmer, Sc.D., F.R.S., W. A. HERDMAN, 
D.Sc., F.R.S., T. W. BripcE, Se.D., and G. A. BoULENGER, F.R.S., ae | SPIDERS, SCORPIONS, and. CRUSTACEA, are 


in the Press, ‘and the remaining volume, dealing with PROTOZOA (including Sea ‘Anemones, Jelly Fish, 


Star Fish, &c.), 


is in active preparation. 


MACMILLAN AND CO., LIMITED, LONDON. 
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A Unique Book for Microscope Workers. 
MINUTE MARVELS OF NATURE. 


By JOHN J. WARD. 


Being some Revelations of the Microscope exhibited by 
Photo-micrographs taken by the Author. 
There are 185 Photo-micrographs. 
The Volume is handsomely printed on special Art paper, 


and bound in a beautiful cover, designed by 
H. GRANVILLE FELL. 


PRICE SEVEN SHILLINGS AND SIXPENCE. 


“. , . Admirable and numerous illustrations . . . some striking 
pictures of pollen-grain magnified, of animal parasites, insect wea- 
pons and tools. Mr. Ward writes well.” —<A thenaeum. 


‘Unquestionably one of the best books on astronomy yet 
offered to the public on both sides of the Atlantic,” is what the 
Athenaum says about 


ASTRONOMY FOR EVERYBODY. 


By Professor SIMON NEWCOMB. 
Sir ROBERT BALL writes the Introduction to this Book. 
Copiously Illustrated. Demy 8vo. Gilt top. 
PRICE SEVEN SHILLINGS AND SIXPENCE. 


ISBISTER & CO., Ltd., 
15 & 16 Tavistock STREET, CovENT GARDEN, W.C. 


4 


THE STATEMENT THAT 


SECCOTINE 


STICKS EVERYTHING 


may seem to claim too much ; but the constantly recurring instances of its 
successful use in matters beyond ordinary making and mending go far to 
justify the claim. The British Medical Journal (Jan. 4, 1902) contains an 
illustrated article on a case of supply of an artificial ear. ‘lhe writer says, 
“The application of Seccotine has been found quite sufficient for the 
necessary adhesion of the internal surface of the artificial auricle to the 
corresponding parts remaining.” At the time of writing this article the 
artificial ear had been worn by its owner, a boy, for TWO YEARS. 


A small Sample Tube for trial can be had for nothing 
and post free on application to Sole Proprietors— 


M‘CAW, STEVENSON & ORR, Ltd., BELFAST, 
and at 31 & 32 Shoe Lane, Ludgate Circus, London, E.C. 


SECCOTINE IS ON SALE IN EVERY TOWN IN THE KINGDOM. 


LIQUID AIR ano LIQUID HYDROGEN. 


Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard pat- 
tern, and numbers are in use in University Laboratories and elsewhere in 
various countries. The whole apparatus is neat and compact and its parts 
very easily moved ; the Liquefier, without stand, being a cylinder 17 inches 
high and 8 inches in diameter. 

ft begins to liquefy air in from 6 to 10 minutes after the admission of air 
at from 150 to 200 at h Pp , making over a litre of liquid per 
hour. 

It requires no auxiliary refrigerant and produces a perfectly clear liquid 
which requires no filtering. 

The operator has only one gauge to watch and one valve to control. 

HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W. 
TRAVERS for use in conjunction with Air-Liquefier. 


For Prices and Particulars apply to the Sole Makers :— 


BRIN’S OXYGEN COMPANY, LIMITED, 
WESTMINSTER, LONDON. 


JUST PUBLISHED. 8vo. 2s. net. 
THE ANALYTICAL CHEMISTRY 


OF URANIUM. 
By HARRY BREARLEY, 


Joint Author of Brearley and Ibbotson’s ‘Analysis of 
Steel-Works Materials.” 


LONGMANS, GREEN & CO., 39 PATERNosTER Row, Lonpon, E.C. 


SPINTHARISCOPES 


= J as devised by SIR WILLIAM CROOKES. 

; Showing the Scintillations of Radium. 
PRICE WITH LENS £1 1s. 
As MIcROoscopPE SLIDE... .. 10s. 6d. 


O@ Narure says: ‘ The instrument is very satis- 
factory, and shows the scintillations wonderfully well ; 
it provides a convenient means of observing the action 
of radium, and can be recc ded as a wai 
pocket instrument of scientific value.” 


A. C. COSSOR, 54 Farringdon Rd., London. 


DRAWING ‘vice. 
INSTRUMENTS. 


Full Price Lists on application. 


The Mahogany Lock and Tray 
Student’s Full Set of Instruments, 
30/6 and 37/6, post free. 


ASTON & MANDER, 


61 OLD COMPTON STREET, LONDON, W. 


THE 


KAMMATOGRAPH. 


A FILMLESS 
CINEMATOGRAPH. 


500-600 Pictures on one 
Glass Plate. 


The apparatus serves 
both to take and show 
these pictures life-size. 


” 


moving objects. 


@@ Nature says :—‘“‘ The camera is very compact, and both as regards price 
pictures of rapidly changing scenes and 


and adaptability is within the reach of any photographer who wishes to secure 


SPECIALITIES MANUFACTURED BY US 
OXYGEN AND ACETYLENE GENERATORS, PROJECTING 
LANTERNS, ARC LAMPS, RESISTANCES, AND OTHER 


SCIENTIFIC APPARATUS. 
Be Catalogue post free to readers of NATURE. 


L. KAMM & CO,, Scientific Engineers 
27 POWELL STREET, ONDON, E.Cc. 
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| A. : | BIOLOGICAL AND 
TREATISE ON ZOOLOGY DISSECTION INSTRUMENTS. 


E. RAY LANKESTER, 


M.A., LL.D., F.R.S., 


Hon. Fellow of Exeter College, Oxford ; Director of the Natural History 
Departments of the British | nee Fullerian Professor of Physiology 
and Comparative Anatomy in the Royal Institution of London. 


Profusely Illustrated. To be completed in Ten Parts. In demy 8vo, 
cloth, price 15s. net each; or, on thin paper, in paper covers, 
price 12s. 6d. net each. 


NOW READY. 


Part I.—Seconp Fascicte. INTRODUCTION AND 


PROTOZOA. By J. B. Farmer, D.Sc., F.R.S.; J. J. Y = 
Lister, M.A., A. MincHin, and 


S. J. Hickson, F.R.S. 


MANCHESTER. 


Part Il. THE PORIFERA AND COELENTERA. Biological Dissecting Case. 


: ‘ Containing—Three Scalpels, three pairs of Forceps, three 
3 handles), one Seeker, one Section Lifter, one Metal Blow. 
pipe, Razor and Strop, Triplet Pocket Lens, and Glass 
Part Ill. THE ECHINODERMA. By F. A. BatTuer, | Canula with India-rubber Cap ; the whole fitted in case, as 
M.A., assisted by J. W. Grecory, D.Sc., and E. S. illustrated. 
GoopricH, M.A. | #2110 


Part IV. THE PLATYHELMIA, MESOZOA, AND 

““NEMERTINI. By W. B. Benttam, D.Sc., AMES WooLLEY,Sonse 
| Victoria Bridge-Mancnester 

Illustrated Catalogue tree on application 


PUBLISHED BY 
A. & C. BLACK, SOHO SQUARE, LONDON, W. 


JUST PUBLISHED. With 41 Plates. 8vo. 21s. ne. Send a Postcard for our Leaflet 


THE EVOLUTION 
EARTH STRUCTURE: he APPLICATION of 


With a Theory of Geomorphic 


Electrical 


By T. MELLARD READE, 


F.G.S., F.R.1.B.A., A.M.LC.E., &c. 


LONGMANS, GREEN & Resistance 


39 PATERNOSTER ROW, LONDON, E.C. 


JUST PUBLISHED. | 
Demy 8vo, cloth, 200 pp., with numerous Illustrations. Price 7s. 6d. net. | 


THE PLANNING AND FITTING-UP 


CHEMICAL & PHYSICAL LABORATORIES. | 


TO 
With Notes on the Ventilation, Warming, and 
Lighting of Schools. e eO ro O 
By T. H. RUSSELL, M.A. e 


y 
Illustrated by 36 Plans of Laboratories, Working Drawings, Sketches and | 
Diagrams of Fittings, and other Details. 

This work has been designed to form a fully-illustrated book of reference 
and guidance for those engaged in the building and fitting-up of chemical 
and physical laboratories. All questions that usually arise in connection 
with the erection of new laboratories, or the conversion of ordinary rooms 
for this purpose, are fully dealt with. The important subject of fittings is 
dealt with in great detail, such points as size, design, and construction, as 


well as the advantages and disadvantages of the various materials that can | . d 
be empleyed, being fully discussed. | Head Office :—CAMBRI DG E, 
*," Detailed Prospectus sent free on application. 


| 
B. T. BATSFORD, Publisher, 94 Lonpon. | London Office :—-92 HATTON ‘GARDEN, E.C. 


CAMBRIDGE SCIENTIFIC INSTRUMENT Co., 
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433 STRAND, LONDON. 


MANUFACTURER of Pat ti Coils and 
other Scientific Instruments and Engineering 
Appliances to the Government Departments. 


Special Patterns of Instruments made to order. 

Every Instrument is absolutely guaranteed and will be shown in opera- 
tion if desired. 

The illustration (0°4 in. to the ft. scale) is from a photograph of the 44-in. 
Spark 5 eeemien Coil designed and made by my firm for W. SporTiswoopE, 
Esq., 

NEW ‘TRIPLE-POLE MERCURY BREAK, giving a stream-like effect 
when used with APPS — Induction Coil (this can be fitted to 
any Induction Coil), £6 6s. 

HOSPITAL X-RAY an complete in every detail, from £25 each. 

The Model Apparatus adopted for South Africa, with Batteries, small 
Steam Motor, &c. TS OF X-RAY APPARATUS suitable for 
Field Hospitals, from £50. 

HIGH FREQUENCY APPARATUS of the latest models. 


ATTENDANCE AT THE ABOVE OFFICES EVERY AFTERNOON. 
1 beg to state that the report of my Stay retired from business is not 
correct 
PRICES per return post. 


OPTICAL WORKS, 


CARL 


ASTRONOMICAL 


APOCHROMATIC T ELESCOPE OBJECT- 
GLASSES—free from secondary spectrum —for 
purposes. 

Aperture from 1°17 to 1°20. 

TRIPLE PHOTO-VISUAL OBJECT-GLASSES — free 
from secondary spectrum and difference in 
focus—for eye observation and for photography. 

Aperture from 1°10 to 1°15. 

APOCHROMATIC APLANATIC OBJECT -GLASSES— 
with reduced secondary spectrum—for Astro-Photo- 
graphy 

CHROMATIC EYEPIECES with long eye distance. 

TELESCOPE OBJECT-GLASSES made of ordinary 
silicate glasses. 

Plane-parallel Glass of absolute precision. 

Spherical Specula of finely annealed crown glass. 

Gengiete Mounts for Telescopes of any desired form or 
size. 

OBJECTIVES, PRISMS, EYEPIECES, AND ALL 
ASTRONOMICAL ACCESSORIES. 


Detailed Catalogue, ‘“F 3,’ Post | Free on Application. 
LONDON BRANCH— 


29 MARGARET STREET, RECENT STREET, W. 


MARCONI’S 
WIRELESS TELEGRAPH (0., 


LTD., 
Manufacturers of 


ELECTRICAL 
INSTRUMENTS 


OF ALL KINDS FOR 


LABORATORY WORK, 


OF THE HIGHEST DEGREE OF EFFICIENCY, 
AT MODERATE PRICES. 


Illustrated Price List post free on application. 


‘LONDON OFFICE: 18 FINCH LANE, E.C. 


WORKS: HALL STREET, CHELMSFORD. 


ALSO AT 


PARIS, BRUSSELS, ROME. 


JENA LABORATORY GLASSWARE. 


BOILING FLASKS, BEAKERS, 
RETORTS, TEST TUBES, TUBING 
FOR EXPLOSION FURNACES, 
COMPOUND TUBING (D.R.P.) 
Resisting in a high degree sudden 
changes of temperature and the 
action of corrosive chemicals. 


YE nb Combustion Tubing for Elemen- 
tary Analysis, Price-list_sent free) 


TRADE MARK, on application. 


SCHOTT & GEN. Giassworks, Jena (GERMANY). 
The in the U. on sale with the following firms : 
Manchester, 

A. & J. SMITH,” 23 25 St. FREDK. JACKSON & Co., 
Nicholas Street | 14 Cross Street. 
(W. and | JAMES WOOLLEY, SONS & 

Co., Ltd., Victoria Bridge. 

London. 
| BAIRD & TATLOCK, 14 Cross 


Street, Hatton Garden, 


Birmingham, 
F. E. BECKER ‘& co. 
J. Sa Ltd., Successors), 159 
d 160 Great Charles Street. 
PHILIP Ly & Co., Ltd., 
J nd Street. 
F. E. BECKER & Co. (W. and 
F. E. BECKER & CO. (W. and | J. George, Ltd., Successors), 


George, Ltd., Successors), 182 | Wall, Hatton 
arden, E.C. 


A. GALLENKAMP & Co., Ltd., 


19 and ao Sun Street, Finsbury, 
E.C. 


JOHN J. GRIFFIN & SONS, 


Ltd., 20-26 Street, 


Great Brunswick Street. 
PHILIP HARRIS & Co., Ltd., | 
179 Great — Street. 


F. E. BECKER ‘& ‘CO. (W. and 
George, Ltd., Successors), 36 
‘enfrew 


REYNOLDS BRANSON, Ltd., 


14 Commercial Street. 


Lincoln's Inn Fields, W 


TOWNSON & MERCER, 34 


Camomile Street, E.C. 


For Photography, Unsurpassed for fine definition. 


Brovowrow Sreest LEICESTER, 
one (8 SOR 


3 vij 
|| a 
| | 
| 
in 
: | 
ss 
| 
et 
= 


NATURE [NOVEMBER 5, 


MACMILLAN’S NEW BOOKS. 
The LIFE of WILLIAM: EWART GLADSTONE. 


BY JOHN MORLEY. 


With Portraits. In 3 Volumes. 8vo. 42s, net. 


FOURTH EDITION REVISED AND ENLARGED NOW READY. 


TEXT-BOOK OF GEOLOGY. 


By Sir ARCHIBALD GEIKIE, F.RS., D.C.L., D.Sc., &c. In2 Vols. 8vo. net. 


NEW AND REVISED EDITION NOW READY. 


A TEXT-BOOK OF BOTANY. 


By Dr. E. STRASBURGER, Dr. FRITZ NOLL, Dr. H. SCHENCK, the late Dr. A. F. W. SCHIMPER. Translated from 
the German by H. C. PORTER, Ph. D. Revised with the Fifth German Edition by W. H. LANG, M.B., D.Sc., Senior 
Assistant in Botany, University of Glasgow. With 686 Illustrations, in part coloured. Medium 8vo. 18s. net. 


JOURNAL OF BOTANY.—‘‘ We welcome a new English edition of Prof. Strasburger’s excellent text-book.” 


OBSERVATIONS OF A NATURALIST IN THE PACIFIC 
BETWEEN 1896 AND 1899. 


By H. B. GUPPY, M.B., F.R. s. E. Vol. I. Vanua Levu, Fiji. A description of its leading Physical and Geological characters, 
Illustrated. 8vo. 155. net. 


ATHENA: UM.—“ A valuable book. Every one who is interested in the islands will be grateful to Dr. Guppy for 
his present volume, which forms a substantial contribution to our knowledge of a part of the world about which geologists have 
hitherto had very scant information.” 


THE NATURE AND NECESSITY OF INTEREST. By G. Casset, D.Phil., Lecturer 


at the University of Stockholm. S8vo. 6s. net. 


FRACTIONAL DISTILLATION. By Sypnry Younc, D.Sc., F.R.S., Professor of 


Chemistry in University College, Bristol. With 72 Illustrations. Crown 8vo. 8s. 6d. 
SECOND EDITION NOW READY. 


NAVIGATION AND NAUTICAL ASTRONOMY. By F. C. Srepsine, M.A, 


Chaplain and Naval Instructor Royal Navy. 8vo. . 6d, net. 


THE TEACHING OF SCIENTIFIC METHOD, AND OTHER PAPERS ON EDU- 
CATION. By HENRY E. ARMSTRONG, LL.D., Ph.D., F.R.S., Professor of Chemistry in the Central Technical 
College of the City and Guilds of London Institute ; ; Past- President "of the Chemical Society. 


SCHOOL WORLD.—‘‘No teacher can afford to neglect this book; it deserves careful study. The vigorous style and 
the enthusiasm of its author will probably convince every reader that the book is worth reading more than once.’ 


NEW WORKS CON GEOMETRY TO MEET THE NEW REQUIREMENTS. 
A SCHOOL GEOMETRY. By H. S. Hatt, M.A., and F. H. Stevens, M.A. 


Parts I. and II. Part I—LINES AND ANGLES, RECTILINEAL FIGURES. Part IIL—AREAS OF 
RECTILINEAL FIGURES (Containing the Substance of Euclid Book I.). Globe 8vo. 1s. 6d. Part III.—CIRCLES 
(Containing the Substance of Euclid Book III., 1-34, and part of Book IV.). With Answers. Globe 8vo. 1s. Parts IL, 
II., and III. Globe 8vo. 2s. 6d. Part IV., sewed, 6d. 
*.* This work is based upon the recommendations of the Mathematical Association. 
JOURNAL OF EDUCA TION.— Seems quite the best of the new text- books o. geometry that have lately been published. 
{t is moderate in its changes, and excellent as to arrangement and selection.” 


A NEW GEOMETRY FOR SCHOOLS. By S. Barnarp, M.A., Assistant Master at 


Rugby School, late Fellow and Lecturer at Emmanuel College, Cambridge, and J. M. CHILD, B.A. Cantab., Lecturer 
in Mathematics, Technical College, Derby. Globe 8vo. 4s. 6d. KEY, nearly ready. 
SCHOOL WORLD.—*‘ We would most earnestly recommend the book to the teaching public. It is no easy matter to 
‘provide a satisfactory substitute for Euclid; at any rate, it is long in making its appearance ; but we certainly believe that this 
* New Geometry’ is no unworthy rival on purely theoretical grounds, while in practical interest it is greatly superior.” 


THEORETICAL GEOMETRY FOR BEGINNERS. Parts I. and II. By C. H. 


ALLCOCK, Senior Mathematical Master at Eton. Globé 8vo. 1s. 6d. each. 


SCHOOL WORLD.—*“* To those teachers who prefer a modified Euclid to text-books which are frankly revolutionary, this 
book will be very acceptable. Undoubtedly Mr. Allcock has succeeded in retaining the good features of the ‘ Elements,’ while 
removing most of those which make Euclid’s work most distasteful to the schoolboy.” 


MACMILLAN & CO., LIMITED, LONDON. 
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Dr. LUNN’S and Mr. PEROWNE’S 
CRUISES. 


8.Y. “Argonaut,” 3274 tons. 


£42 WEST INDIES. Sixty days’ cruise. Summer Route vié 
Marseilles, Madeira, Canaries, December 1. 


PALESTINE, EGYPT, GREECE Cruise. Twenty-six days. 
Ticket Dover, Calais, Marseilles included. 
Seeretary, 5 Endsleigh Gardens, Euston, N.W. 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 | OMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

Rates. Absolute Security. Blectric 
Lienting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 

LOSSES PAID OVER £26,000,000. 


Mine als, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 
ROCK SECTIONS. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 
MINERALOGISTS, c., 
ToS ience& Art Department, British, Indian, & Colonial Museums, &c. 
Office and Stores :— 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphipcrus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, risia, Pedicellina, Holothuria, Asterias, Echinus ; 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 
Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


NEW SYSTEMATIC COLLECTION OF 
335 ROCKS AND THIN SECTIONS, 


according to H. Rosensuscu, “ El der Gesteinslebre.” 
Il. Aufl, Stuttgart, 1901. 


This collection, A, is an extension of the former one of 250 rocks and thin 
sections ; but there are some changes of importance : firstly, a great number 
of new and interesting types of rocks have been added or exchanged 
for others ; secondly, as the ‘* Elemente der Gesteinslehre"’ are not only a 
treatise on massive rocks but also on the sedimentary and the 
erystalline schists, this collection also contains the most important 
types of these families of rocks. Great care has been taken to select only 
such rocks which clearly show all the characteristics of the type. 

Again, we have also selected out of this collection two smaller ones, 
B and C, of 250 and 165 specimens respectively. 


The prices are as follows: 


250 thin sections, in elegant case 
C. 165 specimens of rocks ... 


A. 335 specimens of rocks ... £29 © 
335 thin sections, in elegant casi 

B. 250 specimens of rocks ... . £13 10 0 
° 

° 


165 thin sections, inelegant case... 


£10 0 
In the same way as before, to each collection will be added a printed 
description in English translation (about 140 pages) of the macro- 
scopical and microscopical features of each work, containing also a 

description of the petrographical microscope for the use of students. 

COLLECTIONS OF MINERALS, FOSSILS, METEORITES, 

PURCHASED FOR CASH OR EXCHANGED. 

Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED 1833. 


WATKINS & DONCASTER, 


TURALISTS, 

AND MANUFACTURERS OF 
CABINETS AND APPARATUS 
FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY 


SPECIAL SHOW-ROOM FOR CABINETS. 


pea Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


COLLECTIONS IN POLISHED DEAL CABINETS AND BOXES. 


MINERALS, ROCKS, OR FOSSILS. 


25 Specimens, 5/6; 50 do., 10/6; 100 do., 21/-; 200 do., 42/-5 
300 do., 84/- 
Adapted for Examinations in Geology and Mineralogy. 
A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 

Hammers, Chisels, Blowpipe Cases, Card Models of Crystals, 
Glass-Capped Boxes, Card Trays, and all Geological and 
Microscopical Requisites. 

Cabinets, Trays, and Glass-Capped Boxes made to order. 
CATALOGUES GRATIs. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


Communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 
< 


d. 
To ALL PLACES ABROAD :— 
I 10 6 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


| CHARGES FOR ADVERTISEMENTS. 


*Three Lines in Column. ........0 2 6 
Per Line after . Ce 
One Sixteenth Page ......... +9010 O 
One Eighth Page, or Quarter Column . .0 18 6 
Quarter Page, or Halfa Column... . - 115 0 
Halfa Page, oraColumn ......-+3 5 9 
Whole Page . 660 


* The first line being in beavy type is charged for as Two Lines 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON. W.C. 
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| ESTABLISHED 1798 (OVER A CENTURY). 
AND CHEMICAL | 


| ReTAIL—89 BisnopscaTe STREET WITHIN, E.C. WHOLESALE—34 CAMOMILE STREET, 


A i P A R ATU S. Scientific Apparatus Manufacturers and Laboratory 
Outfitters to the Home and Colonial Departments 5? 
H.M. Government, Scientific Institutions, Colleges, 

and the various Industries throughout the World. 


Every description of (including 
many unique forms) in ALL DEPARTMENTS | LAVELLE'S IMPROVED SPHEROMETER. 


OF PHYSICS, as well as the more important This spherometer is provided with an index-hand so arrang: j 
apparatus required in CHEMISTRY, manu- that it can be moved freely preoen = the graduated dic 

’ to revolve and, by means of a later | 
factured by Max Kohl, for whom we are the 


t screw, can be fixed to indicate any 
Sole Agents for the United Kingdom and its degree on the disc. This arrangeme: 
Colonies. 


enables the operator to know the 
N.B.—These Instruments combine the best number of revolutions, and fraction:| 
workmanship and finish with the lowest parts of a revolution, which the disc 
prices on the market. makes. : 
Another improvement. of some im- 
9G Narore says :—‘‘They supply almost everything re- portance, is that the legs being pro- 
quired for teaching purposes in a physical laboratory. vided with screw threads instead of 
Their a. are well known. Much of the apparatus is ex- 


being fixed, the range of the spher»- 
tremely well arranged for the purpose for which it is designed.” meter can be regulated to any extent 


and the zero of the disc be set with great accuracy to the edve 
Catalogue (over 700 pages and 3,000 Illustrations, stiff | of the upright scale. 

cloth bound, quarto) on application by Laboratories; also 

Colleges, &c., where practical science work forms an The price of this instrument is omly 10/6. 


TOWNSON & MERC 


important factor. — 
ISENTHAL & CO., 
85 MORTIMER STREET, LONDON, W. TOWNSON & MERCER, 
Contractors to the Admiralty, War, India, and Colonial Offices, &c. 34 CAMOM | LE STREET, E.C. 


ga SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. —mj 


Cc. E. MULLER, ORME & CO. 


CONTRACTORS TO HIS ens GOVERNMENT, 


148 HIGH HOLBORN, LONDON, W.C. 


MANUFACTURERS OF APPARATUS FOR TEACHING 


CHEMISTRY, PHYSICS, MECHANICS, 
HYDROSTATICS, &c. 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. 
CATALOGUES POST FREE. STUDENTS’ SETS OF APPARATUS. 


con Lhe STANDARD? 
St is a Combined Bd a Price 
Film and Llate Camera. $3 12 6 


Send for the Standard Booklet, FREE. 


THE LONDON STEREOSCOPIC COMPANY, 
106 & 108 RECENT STREET, W., & 54 CHEAPSIDE, E.C. 
Sole Wholesale and Retail London Agents for the CLYDE MOTOR BICYCLE. 


Printed by RicHAkv CLay AnD Sons, LimiTEp, at 7 & & Bread Street Hill, Queen Victoria Street, in the City of London, and published by MacMILLAN 
Co., LimiTEp, at St. Martin's Street, London, W.C., and THE Macstian Comvany, 66 Fifth Avenue, New York.— HURSDAY, Nov. 5, 1903- 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
** To the solid ground 


Of Nature trusts the mind which builds for aye.’ 


*—WORDSWORTH. 


No. 1776, VOL. 


THU RSDAY, ‘NOVEMBER 


12, 


1903. [PRICE SIXPENCE. 


Registered as a Newspaper at ‘the General Post Office.] 


{All Rights are Reserved. 


“NEWTON & co., 


SCIENTIFIC INSTRUMENT 


MAKERS 
TO HIS MAJESTY THE 
KING 
AND THE GOVERNMENT 


PHILOSOPHICAL INSTRU 
MENT MAKERS BY SPECIAL 
APPOINTMENT TO THE 
Rovat INSTITUTION OF 
Great Britain. 


Makers of every descrip- 
tion of OPTICAL and 
PHYSICAL APPARA- 
TUS of the highest class, 
for Colleges, Institutions, 
&c. 


CATALOGUE OF 
MACHINES, POST 
FREE. 

WIMSHURST ELECTRICAL MACHINES. 


Student’s pattern, 12 in., 65s. Best Quality, 15 in., £5; 18 in., £6 10s. 
Multiple-Plate Machines, £20 to £150. As made for the Science and 
Art Department, and the Universities of Oxford, Cambridge, London, 
Sydney, N.S.W., McGill, Montreal, &c., &c 


3 FLEET STREET, TEMPLE BAR, LONDON, E.C 


REYNOLDS & BRANSON, ta. 
Chemical and Scientific Instrument Makers to the Indian 
Government and Science and Art Department. 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and Electricity. 
Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
lilustrations, free on application. 
—— BENCHES AND FITTINGS TO SUIT ALL mail 


4 COMMERCIAL STREET, LEED 


THE NEW 


“LONDON” 


MICROSCOPE. 


With Eye-piece § inch, } inch 
Object - glasses, in Mahogany 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 
Focussing Substage, 14/6 extra. 


R. & J. BECK, Ltd., 
68 CORNHILL, 
LONDON. 


— & ZAMBRA’S 


ELECTRICAL 
SELF-RECORDING 
RAIN GAUGE. 


Illustrated Price List and full particulars post free on 
application to 
NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT. 
45 CORNHILL, and 122 REGENT STREET, 
LONDON. 


Branches : 
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GIGGLESWICK SCHOOL, YORKSHIRE. 


The Governors of Giggleswick School, Yorkshire, owing to the retire- 
ment of the Rev. George Style, are prepared to appoint a HEA 
MASTER, to take office after the next Easter vacation. 

He must be a Graduate of some University within the British Empire, 
and must be under 45 years of age. 

here is a Boarding House capable of holding 140 boys, and there are 
also smaller houses all (except one) being under the charge of the Head 
Master, who will not, however, receive boys into his own house. 

is emoluments (in addition to a residence) arise from a fixed stipend of 
4200 a year and capitation fees, which together make, at the present time, 
a total amount of not less than £1000 per annum. 

Further particulars may be obtained free, and copies of the Scheme for 

Management may be purchased for 1s. each, from 
THOS. BRAYSHAW, Solicitor, Settle 
(Clerk to the Governors), 
to whom candidates must forward their applications on or before 
January 1, 1904. 


BOROUGH OF PORTSMOUTH 
EDUCATION COMMITTEE. 


HIGHER EDUCATION BRANCH. 


APPOINTMENT OF HEAD MASTER TO THE HIGHER 
GRADE (SECONDARY) SCHOOL. 

The Committee desire the services of a HEAD MASTER for the Higher 
Grade (Secondary) School. 

Candidates must be registered or entitled to registration under Column B 
of the Regulation of the Teachers’ Registration Council. 

Salary, £300 per annum, increasing by annual increments of £20 to £400. 

ersonal canvassing will be a disqualification. 

Applications should be received not later than Tuesday, November 24, 
addressed to the SecrRETARY, at the Municipal Technical Institute, 
Portsmouth, from whom further particulars may be obtained. 


COUNTY BOROUGH OF SALFORD. 
ROYAL TECHNICAL INSTITUTE. 


The Education Committee invite applications from graduates of a 
British University for the position of PRINCIPAL of the Salford Royal 
Technical Institute. Commencing salary, £450 per annum. Particulars in 
regard to the appointment may be obtained from the Director of Education, 
Education Office, Chapel Street, Salford. 

Applications, endorsed ‘‘ Principal of Technical Institute,” to be sent to 
me not later than Wednesday, November 25, 1903. 

Canvassing Members of the Committee or Council is prohibited and 
will be considered a disqualification. 

L. C. EVANS, Town Clerk. 


Town Hall, Salford, November 3, 1903. 


BOROUGH OF SWINDON EDUCATION COMMITTEE. 
SWINDON AND NORTH WILTS 
TECHNICAL SCHOOL. 


Principal—Mr. H. B. KNowLEs, M.A. (Oxon). 


The Committee require the services of a LECTURER in CHEMISTRY 
at a salary of £150 a year. 
Form of application, which must be returned by Wednesday, November 


18, may be had from 
W. SEATON, Secretary. 
Education Offices, Town Hall, Swindon, November 3, 1903. 


BRUNT’S TECHNICAL SCHOOL, 
MANSFIELD. 


A FIRST ASSISTANT MISTRESS is required in the above school after 
the Christmas holidays. The applicant must be qualified to teach Hygiene 
and Physiology, and to superintend the general work of the girls under the 
direction of the Head Master. 

Commencing salary, £100. 

Applications, on a form to be obtained from the CLERK (who will supply 
further particulars), must be received by him on or before Tuesday, 


November 17. 
W. N. SARLL. 


West Hill Drive, Mansfield. 
ST. MARY’S HOSPITAL MEDICAL 
SCHOOL, PADDINGTON, W. 
LECTURER ON PHYSIOLOGY. 


Applications are invited for the above post, vacated by the resignation 
of Dr. Waller, F.R.S., on or before Wednesday, December 2. 
Salary, £400 per annum. Particulars as to duties on application. 


H, A. CALEY, M.D., F.R.C.P., Dean. 


UNIVERSITY COLLEGE OF WALES, 


ABERYSTWYTH. 
PROFESSORSHIP OF BOTANY. 
The Council invite applications for the vacant Chair of Botany. 
Applications, together with copies of testimonials, should be sent not 
ater than Monday, November 23, 1903, to the undersigned, from whom 
further particulars may be obtained. 
T. MORTIMER GREEN, Registrar. 


HERBARIUM for SALE; 14,000 sheets; in- 


cludes cryptogams. Will be sold entire or in sections.—For particulars 
apply to Mr. F. T, Mort, Birstal Hill House, near Leicester, 


[ NOVEMBER 12, 1903 
BIRKBECK COLLEGE, 
(BIRKBECK INSTITUTION.) 

BREAMS BUILDINGS, CHANCERY LANE, E.C. 


DAY AND EVENING CLASSES. 


SYSTEMATIC SCIENCE COURSES fir Degrees (Lectures and Lab: ra. 
tory work) under eT ie of the UNIVERSITY 


Chemistry J. E Mackenzie, Pb.D., 


Physics... ALBERT GrirFitus, D.Sc. 

. B. Renpie, M.A., D.Sc 


Zoology .. H. W. Untuank, B.A., B.S« 

Geology and Mineralogy Gro. F. Harnis, F.G.S. 

Assaying, Metallurgy & Mining ‘ino. Patrcuin, A.R.S.M. 
French, German, Spanish, Russian, Dutch, and Italian. 


EVENING CLASSES are also held in Biology, Physiology, Pract al 
Geometry, Building and Machine Construction, Steam, Theoretical «1d 
Applied Mechanics, Land and Quantity Surveying, and Estimating. 

Courses for Conjoint Board. Dental and Pharmaceutical Examinations 

Further information on application to the PriNcIPAL. 


CITY OF LONDON COLLEGE. 


WHITE ST., MOORFIELDS, E.C. 


(Near Moorgate Street and Liverpool Street Stations.) 
PrincipAL: SIDNEY HUMPHRIES, B.A., LL.B. 


FIFTY-SIXTH SESSION, 1903-4, 
EVENING CLASSES in ALL BRANCHES of SCIENCE 


at almost nominal fees. 

Well-equipped LABORATORIES for Practical Work in 
CHEMISTRY, BIOLOGY, PHYSIOLOGY, BOTANY, 
GEOLOGY, and all branches of PHYSICS. 

Special Classes for London University, Conjoint Board, Pharmaceutical 
and other examinations. Classes are also held in all Commercial Subjects, 
in Languages, Literature and Art. All Classes are open to both sexes; 
Library, Reading and Coffee Rooms open to members. Numerous 
valuable prizes awarded annually. at 

Prospectuses, and all other information, gratis on application. 


DAVID SAVAGE, Secretary. 


EAST LONDON TECHNICAL 
COLLEGE, 
MILE END ROAD, E. 

For Session 1903, Day and Evening Classes with laboratory and workshop 
instruction will be held by recognised teachers of the University of London 
in preparation for the Matriculation and Degree Examinations of the 
University, and in general science subjects. Fur fees and time table see 


CALENDAR, price by post 44d. 
J. L. S. HATTON, Director of Studies. 


COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS. 
For particulars apply to R. C. T. EVANS, : 
t h cience Lab ies, 
9 Heathcore Street, Gray's Inn Road, W.C. 


THE UNIVERSITY OF MELBOURNE. 
CHAIR OF PHYSIOLOGY AND HISTOLOGY. 

Applications are invited for this Chair, vacant by the appointment of 
Be i; Martin, D.Sc., F.R.S., to the Directorship of the Lister Institute. 
Particulars may be obtained from the AcTING AGENT-GENERAL FOR 
Victoria, 142 Queen Victoria Street, London, E.C., to whom applications, 
together with three copies of testimonials, must be sent on or before 
November 15. 


TRINITY COLLEGE, 
UNIVERSITY OF MELBOURNE. 


Applications are invited for the post of RESIDENT TUTOR in Phys''s 
with Mathematics or Chemistry. 

Salary, £300 per annum, with board and residence. 

Applications, with two copies of testimonials. to be sent to P. V. Bev», 
Trinity College, Cambridge, from whom further particulars may \¢ 
obtained. 


SCIENCE MASTER required in January. 
Graduate for Physics, Mechanics and Mixed Mathematics. Cou ty 
School. Salary, £150, non-resident. Address Griffiths, Smi‘», 

Powell & Smith, Tutorial Agents (Estd. 1833), 34 Bedford 

Street, Strand, London. Immediate notice of all the best vacan: s 

will be sent to Graduates and other well-qualified Science Mas'-rs 

seeking posts in Public and other Schools for next term. 
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AN INDISPENSABLE REFERENCE BOOK FOR HEAD- 
M\STERS, DIRECTORS OF EDUCATION COMMITTEES, &c. 


Large Imperial 8vo, cloth gilt, 480 pp., with 4co illustrations of plans, 
perspective views, details and fittings. Price 25s. net. 


MODERN SCHOOL BUILDINGS, 
ELEMENTARY AND SECONDARY. 
A Treatise on the Planning, Arrangement and Fitting of Day 
and Boarding Schools, 
HAVING SPECIAL REGARD TO 
SCHOOL DISCIPLINE, ORGANISATION & EDUCATIONAL 
REQUIREMENTS. 


By FELIX CLAY, B.A., Architect. 


“‘ To the architect and the schoolmaster alike it will prove an invaluable 
work of reference. Every type of secondary and elementary school is fully 
illustrated and adequately described. . . . It may be said that, with the 
help of its excellent index, there is no detail pertinent to its wide range of 
subjects on which the reader may not gain prompt and trustworthy in- 
formation. . . .”"—The School World. 

“A complete survey of the latest developments of the art of building 
schools in this country and abroad. Mr. Clay has a thorough compre- 
hension of his subject, and his lucid and well illustrated volume will be 
indispensable to all who have to deal with the building of new schools, 
whilst we should gladly see its peiusal made a necessary condition for 
huldiog the office of manager."— 7he Sfectator. 


Demy 8vo, cloth, 200 pp., with numerous Illustrations. Price 7s. 6d. net. 


THE PLANNING AND FITTING-UP 


CHEMICAL & PHYSICAL LABORATORIES, 


With Notes on the Ventilation, Warming, and 
- Lighting of Schools. 


By T. H. RUSSELL, M.A. 
Illustrated by 36 Plans of Laboratories, Working Drawings, Sketches and 
Diagrams of Fittings, and other Details. 

Of the greatest value to Professors and Teachers of Physics and 
Chemistry. . . . It deals in a lucid manner with ali questions that usually 
arise in connection with the erection of new laboratories, or the conversion 
of ordinary rooms for this purpose, while the important subject of fittings 
is treated of in great detail. 

*,* Detailed Prospectuses of both books sent free on application. 


T sven 


Lntensifier. 


The best cure for weak, thin 
or flat negatives. 
the shadow details as well as 
the denser deposits in one 
operation. No risk of stain. 
Economical, portable and keeps. 


Intensifies 


Sold in tubes by all chemists. 
LEAFLETS GRATIS. 
BURROUGHS WELLCOME & CO. 
LONDON, SYDNEY AND CAPE TOWN. 


Chief Offices—Snow Hill Buildings, London, 


PHO. 68 


BATSFORD, Publisher, 94 HicH Howsorn, Lonpon. 
LANTERN and 


SLIDES 


In all branches of NATURAL HISTORY, from 6/- per dozen. 
Over 20,000 in Stock. 

(As supplied to the Principal Universities, Technical Schools, &c.) 
Send for Catalogues to the actual preparers. 
FLATTERS & GARNETT, Ltd., 

Dealers in everything Microscopical, 48 Deansgate, Manchester. 
LaporaTories : 16 & 18 CHuRcH Road, LonusicHT, M/c. 

N.B.—Special Series of 48 Microscopical Slides for Students of 
Botany, in box, 21/- net. Book of Original Diagrams illustrating 
this Series, 1/- net. 

LANTERNS. MICROSCOPES, NATURE STUDY appliances, &c 
PHOTO-MICROGRAPHIC APPARATUS. LEACH RN MICROSCOPE. 
Speciality, LANTERN SLIDE» from Negatives, Book Illustrations, &c. 

Correspondence invited. 


SCIENCE MISTRESS required for impor- 
tant Ladies’ College. Botany, Physics, Nature Study, and’ Mathes. 
An adequate salary will be given to a suitable lady, together with 
board and residence.—Address GrireituHs, & Situ, 
Scholastic Agents (Estd. 1833), 34 Bedford Street, Strand, London. 


ORTHOCHROMATICS. 


ALL PHOTOGRAPHIC PLATES AND FILMS ARE COLOUR BLIND | 


TO OBTAIN PICTURES TRUE TO NATURE WITH CORRECT VALUES OF LIGHT AND SHADE, SHADOW DETAILS AND 
CLOUD EFFECTS, USE A SANGER-SHEPHERD LIGHT FILTER. 


SERIES “A,” “ Absolutus” and ‘‘ Gilvus” Filters adjusted for the Cadett Spectrum Plates... om = 
SERIES “B,” LIGHT FILTERS, are adjusted to give the best possible correction for a given increase in exposure, from 68. Od. 
SERIES “C” are permanent sealed Filters of high luminosity and great transparency (7.e., no black) ... an 


A SANGER-SHEPHERD Light Filter gives the MAXIMUM of Orthochromatic effeet with the MINIMUM of Exposure. 


NEW ONE-PLATE DEVICES FOR COLOUR PHOTOGRAPHY. 


Apparatus for Colour Photography, Science Lanterns, Rotating Sectors, Instruments Sor the Measurement of Light and 
Colour, Speed Determination, &c., and other Scientific Apparatus. 


SANGER-SHEPHERD & Co., 5, 6, 7 Gray’s Inn Passage, Red Lion Street, Holborn, W.C. 


G. BOWRON, 


57 EDGWARE ROAD, LONDON, W., 


has always on hand a large and varied stock of 


SECOND-HAND. 


“ELECTRICAL. 
AND PHYSICA: 
BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 
EXTREMELY MODERATE PRICES. 
As supplied to the National Physical Laboratory ; Aberdeen, Aberystwyth, 
Birmingham, Nottingham and Glasgow Universities; Bedford, Bradford, 
Clifton, Heriot Watt and Yorkshire Colleges ; and twenty other Scientific 
Institutions, Polytechnics, &c. 
Oe Nature says: ‘Teachers requiring efficient apparatus at a low 
cost for lecture or laboratory purposes, might consult the list with 
advantage.” 


List on application by mentioning NaTuRE. 


from 10s. 6d. 
«from 26. 6d. 
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HUFNER 


Spectrophotometer 
For 
Quantitative Measurements 


of Absorption of Light. 


ADAM HILGER, 


75a CAMDEN ROAD, 
LONDON, N.W. 


BRITISH BOTANICAL ASSOCIATION, LTD. 


Formerly : Scientific Dept. THE LABORATORY, 
Messrs. J. Backhouse & Son, Ltd. HOLGATE, YORE. 


BOTANICAL MATERIAL 


of all kinds for teaching purposes, fresh or in alcohol. 


Lantern Slides ; Museum Specimens; Apparatus. 
course of preparation. 


Address orders and communications to the DIRECTOR. 


ORIENT-PACIFIC LINE PLEASURE 
CRUISES. 


To WEST INDIES, TENERIFFE, MADEIRA, 
GIBRALTAR, &c. 

The S.S. ORJENT, 5631 tons register, 75co horse-power, will leave 
LONDON ste 13, visiting Teneriffe, Barbados, Trinidad, 
Grenada, 

Gibraltar, arriving back in London March 7. 
upwards. 


Fares from 50 Guineas 


F. GREEN & CO. Head Office: 
Managers {ANDERSON, ANDERSON & CO.} Fenchurch Avenue. 
For passage apply to the latter firm at 5 Fenchurch Avenue, London, 
E.C., or to West End Branch Office, 28 Cockamer Street, London, S.W. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN. 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Somhelines Higher 

1, thorough acquaintance with Modern Languages) ~— 
Revision, Translation. Scale of charges on application. The Cam 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W. 


THE IRISH NATURALIST. 


A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 


Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Annual Subscription, 5s. Post Free to any Address. 
Dublin: EASON & SON,-1p , 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 
London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd. 


WEEKLY BOXES © 
of PLANT-OBJECTS for NATURE STUDY. High-class Micro- and | 
Revised Cataloguesin | 


t. Lucia, Martinique, Jamaica, Cuba, Madeira, | 


HIBBERT'S 
MAGNETIC BALANCE. 


Invented by 
W. HIBBERT, Esq., Regent Street Polytechnic, W. 
PATENT APPLIED FOR. 


With this balance value of pole of typical magnet or of 
magnetic fields can be found in C.G.S. units in a few minutes, 
| independent of earth’s fields or any other magnetic quantity. 


We are producing the above Balance in a cheap form for 
Elementary Students at 15s. each. 

The same Balance, in a more substantial form and with a 
number of fine adjustments, in glass case, all in best workman- 
ship, in order to give very accurate results for the advanced 
Laboratory, 3s. 


Pamphlet giving full description on pian. 


Amongst our New Patterns for tl this Sensen are— 
READING MICROSCOPE with Vertical Scale. 


_ APPARATUS TO SHOW TORSION IN ROD is in pro- 
portion to length. Devised by G. F. C. SEARLE, Esq. 


TUDSBURY’S INFLUENCE MACHINE, in various sizes. 


Plates working in compressed air. 


NEW SPECTROMETER TABLE, with Apparatus for illus- 
trating Theodolite, Polarizing, &e. 


| LISTS AND PAMPHLETS ON APPLICATION TO— 
Ww. G PYE & CO., 


GRANTA WORKS, MILL LANE, 
CAMBRIDGE. 


HARVEY & PEAK, 


BY APPOINTMENT TO THE ROYAL INSTITU- 
TION OF GREAT BRITAIN. 


POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALYANOMETERS. 


POTENTIOMETERS. 
SPECTROMETERS. 


STUDENTS’ 
SPHEROMETERS. 


INDUCTION COILS A SPECIALITY. 
Sole Makers of Wagg’s rg Table for X-Ray 


CROSS ROAD, 


LONDON, w.c. 
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OPTICALLY MECHANICALLY 


THE BEST. 


THE BAUSCH & LOMB 
MICROSCOPES 


In their many Patterns can 
be seen in our Showroom. 
While prices are low, they 
are a triumph of modern 
workmanship, combined 
with Optical excellence. 
From 88s. 64d., with 
Divisible Objective 14” and 
4’, and 1” Eyepiece, in case, 
as illustrated. 


Write for Illustrated Micro- 
scopical Catalogue,3Stamps, 

to cover postage. Also Lists 

of Microtomes, Centrifuges, 
Photographic Shutters, 
and Lenses of all de- & 

scriptions, to 


A. E. STALEY & CO., 


35 ALDERMANBURY, LONDON, E.C. 


We are the Sole Agents for the ‘‘ Journal of Apoties 
Microscopy and Laboratory Methods.” Wri for 
Specimen Copy, FREE. 


X-RAY, &. APPARATUS 


Or THE HIGHEST QUALITY anp FINISH on ty. 


NEW PATTERN 
MACKENZIE DAVIDSON MOTOR MERCURY BREAK. 
Price £6 6s. 


With haem 7 Wound Motors to work off 100 volts and 
00 volts mains, £1 is. extra. 
Absolutely the best for X-Rays and Wireless Telegraphy. 


N.B.—Our INDUCTION COILS and APPARATUS are not only less 
costly than other makers’, but give results unexcelled by any of them. 


Qa Our Illustrated List with Instructions upon , How to. Work is out of 
print. A New and Enlarged Edition will be ready shortly, an@ 
applications are invited for its receipt free by post on publication. 


HARRY W. COX, Ltp., 


Factory anp OFFICcEs: 


9, 10 & I GURSITOR STREET, CHANCERY LANE, LONDON. . 


Lessons in X-Ray and High Frequency Work. 


W. WILSON. 
COLLEGE SPECTROMETER. 


5” Circle, reading to 
1 min. Fine adjust- 
ment to telescope and 
prism table. Rack 
motion to telescope ; 
adjustable slit and 
comparison prism to 
collimator. Rising 
and adjustable prism 


table ... O 


With 6” Circle, reading to 30” 1400 
Spectrometers made to the highest degree of accuracy. 


1 BELMONT STREET, CHALK FARM, N.W. 


DARTON’S LATEST IMPROVED 


SELF- BAROGRAPH, 
On Oak Bracket 
complete, 
£25 5s. 


Can be obtained through 
all Opticians, or of the 
Sole Makers, 


F. DARTON & Co. 


CLERKENWELL 
OPTICAL WORKS, 
142 ST. JOHN ST., 
LONDON, E.C. 
Manufacturers of STAN- 


DARD METEOROLO- 
GICALINS! RUMENTS 


N.B.—TI/ obtainea 
indirectly, see that 
every instrument 
bears our name. 
There are inferior 
imitations on the * 
market. 


ABSOLUTE 
ACCURACY. 


Certificates, if desired. 


ot all kinds—with Kew - 


THE 
‘WEST LONDON SCIENTIFIC 
APPARATUS CO., 
DEODAR ROAD, PUTNEY;. 
LONDON, S.W. 
READING TELESCOPE FOR 
GALVANOMETER WORK, &e. 


Will focus from infinity to 24 inches. Cross. 


wires to eyepiece. Good illumination and de- 
finition. Scale can be used in a horizontal or 
vertical position. Substantial stand of gunmetal); 
and brass; no iron to affect galvanometer. 
shaped cradle for telescope capable my pointing 
in any direction. Thoroughly well made. 
Bane, bet telescope 
itto, but with first-class 
£2 17s. 6d. 
Rack and pinion to telescope, ros. extra. 
Manufacturers of all kinds of Physical and. 
Chemical Apparatus. Price list post free. 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER. 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS, 
"CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Cotalenee of Apparatus, with Pri 
List of Chemicals, free on application. - 
Telegraphic Address—“‘ APPARATUS, MANCHESTER.” 
Telephone Number—2238. 


Apparatus for estimation of sulphur in spent oxide. 
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GOERZ TRIEDER 
BINOCULARS. 


The Perfection of Prismatic Glasses. 


Powerful. 
Definition 
Exquisite. 


Light. 
Compact. 


Fitted with the most convenient form of 
focussing adjustment. 


PRICES GREATLY 
REDUCED. 


OBTAINABLE FROM ANY OPTICIAN. 


PARTICULARS OF 


P. GOERZ, 
1 to 6 Holborn Circus, London, E.C., 


THE NEW 


“ STUDENT’S ” 
STANDARD BAROMETER. 


(REGISTERED DESIGN.) 


This Instrument has been designed to meet the re- 
quirements of Students and others who find the need of 
a Barometer which will give exact readings, and 
cost but a moderate sum 

It appeals especially to Colleges and Schools for 
Demonstration purposes. 

The construction is on that of the well-known “ Fortin” 
principle. The level of the cistern mercury is reducible 
to zero, in exactly the same manner as in the more 
expensive forms. 

The diameter of the mercurial column is *25 inch, and 
affords a bold, well-defined reading. The scales, by 
means of the double vernier, are capable uf being read 
to ‘or inch and ‘1 millimetre. It is mounted on a well- 
polished, solid mahogany board, with plates for attach- 
ment to wall, opal glass reflectors for reading off, and 
screws for vertical adjustment. 

The metal portions are all well bronzed and lacquered, 
and the scales are silvered brass. 

We confidently recommend this Instrument for use as 

“ Standard "’ in Colleges and Schools, private Observa- 
‘iim and by Gas and other Engineers. 

Price, complete, mounted as illustrated, 


£3 7 6 each, 


or may be had with one scale (either inches or milli- 
metres), and with thermometer on other scale, at same 
price. 

Sole Manufacturers— 


PASTORELLI & RAPKIN, Lto. 


46 HATTON GARDEN, 
LONDON, E.C. 
Contractors to H.M. Government. 
Telegrams, ‘* Rapkin, London.” Telephone,1981 Holborn 
Established 1750. 


r/roth scale. WAY BE OBTAINED THROUGH ANY OPTICIAN. 


GRIFFIN’S NEW AND FORTH- 
COMING WORKS. 
WATER SUPPLY: A Practical Treatise 


on the Selection of Sources and the Distribution of Water. By 
REGINALD E.,gMIDDLETON, M.Inst.C.E., M.Inst.Mech.E., 
F.S.1. With Four Folding Plates and numerous Illustrations. Large 
8vo. 8s. 6d. net. [Just Out. 


ACETYLENE: The Principles of its 
Generation and Use. By F. H. LEEDS, F.I1.C., F.C.S., Member of 
the Society of Public Analysts and of the "Acetylene ‘Association ; and 
W. J. ATKINSON BUTTERFIELD, M.A., F.1.C., F.C.S., Con- 
sulting Chemist, Author of ‘‘ The Chemistry of Gas Manufacture.” 
With and Illustrations. ss. net. {Just Out. 


THE CYANIDE PROCESS OF GOLD 
EXTRACTION. By JAMES teem F.G.S., M.Inst.M.M. Third 
English Edition, Revised and Enlarged. [Next Week. 


FIRE AND EXPLOSION RISKS: A 
Handbook of the Detection, Investigation, and Prevention of Fires and 
Explosions. By Dr. von SCHWARTZ. "Translated from the Revised 
German — by C. T.C. SALTER. Large 8vo, handsome cloth. 
Price 16s. (/mmediately. 

PRECIOUS STONES: Their Properties, 
Occurrences, and Uses. By Dr. MAX BAUER. Translated by 
L. J. SPENCER, M.A. (Cantab.), F.G.S. In large 4to, Library 
Sty e, handsomely bound in half-morocco. Beautifully illustrated with 
20 Plates, many in Colours, and Figures in the Text. £2 2s. net. 

[/mmediately. 

THE METALLURGY OF STEEL. By 
F. W. HARBORD, Assoc. R.S.M., F.1.C. With a Section on the 
Mechanical Treatment of Steel, by J. W. HALL, A.M. Inst.C.E. With 
numerous Plates and Illustrations, 750 pages, large 8vo, handsome 
cloth. (/m mediately. 


THE MICROSCOPIC ANALYSIS OF 
STEEL: A Handbook of the Methods Employed in the pavetiantion 
of the oeauese of Steel and its Constituents. By F. OSMOND 
and es STEAD, F.R.S. Profusely Illustrated with Microphoto- 

[/mmediately. 


c¥MIIDING GOLD and SILVER ORES. 


By H. FORBES JULIAN and EDGAR SMART, A.M.I.C.E. 
[At Press. 


Lonpon: CHARLES GRIFFIN & CO., Lrp., 
EXTER STREET, STRAND, W.C. 


SCOTTISH PROVIDENT 
INSTITUTION. 


PN this SOCIETY are combined the ADVANTAGES of 
Mutual Assurance win Moderate Premiums. 


The Premiums are so moderate that at most ages 
an Assurance of £31,200 or thereby may g lly be 
from the first for the same yearly payment which would elsewhere 
assure (with profits) 41,000 only. 

The Whole Surplus goes to the Policyholders on 
a system at once safe and equitable, no share being given to those by 
whose early death there is a doss. 

Surplus at Investigation, 21,581,000. 

Ower 60 per cent. of the Members who died during 
the Septennium were entitled to Bormuses which, mot- 
writhstandinmng that the Premiums 
Go mot as a rule exceed the non- 
profit rates of other Offices, were, on the 
average, equal to ama mdditiom of ower 50 per 
cent. to the Original Assurances. 


ENDOWMENT ASSURANCE WITH BONUS 
SPECIAL CLASS. 


PROSPECTUSES, with full information, sent on application. 


Accumulated Funds exceed £12,500,000. 


Heap Orrice: 6 St. ANDREW SQUARE. EDINBURGH. 
Lonpon OFFICE: 17 KiNG WILLIAM STREET, E.C. 
West END BRANCH: 17 PALL MALL, S.W. 
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MUIRHEAD 


Makers of 
induction Coils 
and all kinds 
of X-Ray 
Apparatus. 


Telegrams : 
“Secohm, London.” 


Catalogue 


forwarded on 


Application. 


Telephone : 


12 CARTERET STREET, QUEEN ANNE'S GATE, 


WESTMINSTER, 


S.W. 


779 Westminster. 


All other air 
pumps superseded. 


THE 


“GERYK” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only pos- 
sible with mercury pumps 
are readily obtainable by 
the ‘‘ GeryK.’’ Used by 
all leading scientists. Far 
more rapid than any other 
vacuum pump. 
Price from Write for 
24:5:0. LIST F.45. 


Pulsometer Engineering ag 


PCC CCT CC CCC CCC CC CCC TCT 


4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 


4 
4 
4 
4 
4 


AWARDED MEDALS WHEREVER EXHIBITED, 
including 9 at the great Paris Exposition of 1900. 


JAS. J. HICKS, 


8, 9 & 10 HATTON GARDEN, LONDON, 


SCIENTIFIC INSTRUMENT MAKER 
WAR OFFICE, INDIA OFFICE, ADMIRALTY, &c. 


WHOLESALE MANUFACTURER 
{Meteorological and Scientific Instruments 


OF EVERY DESCRIPTION, INCLUDING 


STANDARD MERCURIAL BAROMETERS, 


STANDARD ANEROID BAROMETERS, 


STANDARD THERMOMETERS of every KIND, 


{PUMPS BOTH FOR VACUUM & PRESSURE, 


Air Meters, Anemometers, Boiling Point Apparatus, 
Burettes, CATHETOMETERS, Clinometers, Drawing 


instruments, Eudiometers, Gas, St 
Gauges, Hydrometers, MICROSCOPES, Piane 
Tables, POLARIMETERS, 
FINDERS, SEXTANTS, Spectroscopes, Sp 


Pyrometers, 


Vanes, &c., &c., 
Catalogues Post Free. (State which required.) 


RANGE 
hygmo- 
meters, Sunshine Recorders, THEODOLITES, | Wind 


eam and Water 


ANY KIND OF SCIENTIFIC INSTRUMENT 


MADE TO ORDER. 
Prompt Attention to all Orders and Inquiries. 


pa Exceptional Terms to Colleges, Institutions, &c. 


Quotations submitted for Laboratory Outfits or Single Instruments. 


THERMOMETERS FOR STUDENT WORK A SPECIALITY. 
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MACMILLAN’S NEW BOOKS. 


FOURTH EDITION REVISED AND ENLARGED NOW READY. 


TEXT-BOOK OF GEOLOGY. 


. By Sir ARCHIBALD GEIKIE, F.R.S., D.C.L., D.Sc., &c. In2 Vols. 8vo. 30s. ner. 


PILOT.—** A model of what such a work should be. As a competent guide and an authoritative book of reference, the 
student can desire nothing better ; in few sciences will he fird anything so good in our language.” 


NEW AND REVISED EDITION NOW READY. 


A TEXT-BOOK OF BOTANY. 


By-Dr. E. STRASBURGER, Dr, FRITZ NOLL, Dr. H. SCHENCK, the late Dr. A. F. W. SCHIMPER. Translated from 
the German by H. C. PORTER, Ph.D. Revised with the Fifth German Edition by W. H. LANG, M.B., D.Sc., Senior 
Assistant in Botany, University of Glasgow. With 686 Illustrations, in part coloured. Medium 8vo. 18s. net. 

JOURNAL OF BOTANY.—*‘ We welcome a new English edition of Prof. Strasburger’s excellent text-book.” 


OBSERVATIONS OF A NATURALIST IN THE PACIFIC 
BETWEEN 1896 AND 1899. 


By H. B. GUPPY, M.B, F.R.S.E. Vol. I. Vanua Levu, Fiji. A description of its leading Physical and Geological characters, 
Illustrated. 8vo. 155. net. 
ATHENA UM.—*‘ A valuable book. Every one who is interested in the islands will be grateful to Dr. Guppy for 
his present volume, which forms a substantial contribution’ to our knowledge of a part of the world about which geologists have 
hitherto had very scant information.” 


THE NATURE AND NECESSITY OF INTEREST. By G. Casset, D.Phil., Lecturer 


at the University of Stockholm. 8vo. 6s. net. 
DAIL MAJL.—‘ A work of commanding importance, which promises to be perhaps the most far-reaching in its ultimate 
influence of anyye¢onomical -study since Karl Marx’s, famous ‘Das Kapital.’ ... Must be studied by every financier and 
statesman.” 


FRACTIONAL DISTILLATION. By Sypney Younc, D.Sc., F.R.S., Professor of 


Chemistry in University College, Bristol. With 72 Illustrations. Crown 8vo. 8s. 6d. 
SECOND EDITION NOW READY. 


NAVIGATION AND NAUTICAL ASTRONOMY. By F. C. Sressine, M.A., 


Chaplain and Naval Instructor Royal Navy. 8vo. 8s. 6d. net. 


A MANUAL OF PRACTICAL MATHEMATICS. By Frank Cane M.1I.M.E., 


Mechanical Laboratory, Royal College of Science, South Kensington. Globe 8vo. 6s. 
NEW IMPRESSION JUST READY. 


AN ELEMENTARY TREATISE ON CONIC SECTIONS AND ALGEBRAIC 


GEOMETRY, WITH NUMEROUS EXAMPLES AND HINTS FOR THEIR SOLUTION ESPECIALLY 
DESIGNED FOR THE USE OF BEGINNERS. By G. HALE PUCKLE, M.A., St. John’s College, Cambridge. 
New Impression. Crown 8vo. 7s. 6d. 


NEW WORKS ON GEOMETRY TO MEET THE NEW REQUIREMENTS. 


PART IV. JUST PUBLISHED. 


A SCHOOL GEOMETRY. By H. S. Hatt, M.A., and F. H. Stevens, M.A. 


Parts I. and II. Part IL—LINES AND ANGLES, RECTILINEAL FIGURES. Part IIL—AREAS OF 
RECTILINEAL FIGURES (Containing the Substance of Euclid Book I.). Globe 8vo. 1s. 6d. Part III.—CIRCLES 
(Containing the Substance of Euclid Book III., 1-34, and part of Book IV.). With Answers. Globe 8vo. Is. Parts L, 
IL., and III. Globe 8vo, 2s. 6d. Part IV. (containing the substance of Euclid Book II. together with Book III, 
Props. 35- sewed, 6d. 
* This work is based upon the recommendations of the Mathematical Association. 
JOURNAL OF EDUCA TION.—* Seems quite the best of the new text- books of géometry that have lately been published. 
‘It is moderate ia its changes, and excellent as to arrangement and selection.” 


A NEW GEOMETRY FOR SCHOOLS. By S. Barnarp, M.A., Assistant Master at 
Rugby School, late Fellow and Lecturer at Emmanuel College, Cambridge, and J. M. CHILD, B.A. Cantab., Lecturer 
in Mathematics, Technical College, Derby. Globe 8vo. 4s. 6d. KEY, nearly ready. 

SCHOOL WORLD.—‘ We would most earnestly recommend the book to the teaching public. It is no-easy matter to 
provide a satisfactory substitute for Euclid; at any rate, it is long in making its appearance ; but we certainly believe that this 

* New Geometry’ is no unworthy rival on purely theoretical grounds, while in practical interest it is greatly superior.’ 


THEORETICAL GEOMETRY FOR BEGINNERS. Parts I. and IL. By c. H. 
ALLCOCK, Senior Mathematical Master at Eton. Globe 8vo. 1s. 6d. each. , 
SCHOOL WORLD.—* To those teachers who prefer a modified Euclid to text-books which are ‘frankly revolutionary, this 
book will be very acceptable. Undoubtedly Mr. Allcock has succeeded in retaining the good pore of the ‘ Elements,’ while 
aemoving most of those which make Euclid’s work most distasteful to the schoolboy.” 


-MACMILLAN .& CQ., LIMITED,. LONDON. 
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PHGNIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


149 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 
)oderate Rates. Absolute Security. Blectric 
Lic ating Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 
LOSSES PAID OVER £26,000,000. 


‘Dr. LUNN’S and Mr. PEROWNE’S 
CRUISES. 
8.Y. “Argonaut, " 3274 tons. 
£42 WEST INDIES. Sixty days’ ‘cruise. Summer Route vit 


Marseilles, Madeira, Canaries, December 1. 


£21 PALESTINE, EGYPT, GREECE Cruise. Twenty-six days. 


Ticket Dover, Calais, Marseilles included. 


Sceretary, 5 Endsleigh Gardens, Euston, N.W. 


TB.S.A.Way 


of making Cycle Fittings 
produces satisfactory results. 
Many thousands of Cyclists 
say so. Free Booklets from 
B.S.A. CO. LTD 
BIRMINGHAM. 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 


THE MOST PERFECT. 
No Flickering. Superb Mechanism. Price £7 7 0. 
The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 
See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
‘&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
— Supplied to the Royal Polytechnic Institution, Dr. H. GRATTAN 
NNESS, -. Patent Pamphengo Science Lanterns. Lhe Universal 
poe 4 -inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6@. Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 44. Small Illustrated Catalogue, roo pages, free, sd. List of 
$0,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d. ; 
Postage, 2d. Pamphlets Free. W. C. GHES, SPECIALIST, 
Brewster House, 82 Mortimer Road, Kingsland, N. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 18. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; "Hormiphora (preserved) ; ptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia M sis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Hoiothuria, Asterias, Echinus ; 
A-cidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lisis apply to 
Biological Laboratory, Plymouth. 


THE DIRECTOR. 


WATKINS _DONGASTER, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY 


SPECIAL SHOW-ROOM FOR CABINETS. 


pe Our Catalogue (96 pp.) Post free on application. 


N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are rmitt to distinguished 
patrons, Museums, Colleges, 


A LARGE STOCK | ‘OF INSECTS, BIRDS’ EGGS 
ND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 
36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


COLLECTIONS IN POLISHED DEAL CABINETS AND BOXES. 


MINERALS, ROCKS, OR FOSSILS. 
25 Specimens, 5/6; 50 do., 10/6; 100 do., 21/-; 200 do, 42-3 
300 do., 84/- 

Adapted for Examinations in Geology and Mineralogy. 

A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 

Hammers, Chisels, Blowpipe Cases, Card Models of Covstaie. 
Glass-Capped Boxes, Card Trays, and all Geological and 
Microscopical Requisites. 

Cabinets, Trays, and Glass-Capped Boxes made to order. 
CaTALoGuEs GRATIS. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 
ROCK SECTIONS. 
ALL LISTS FREE OF 
JAMES R. GREGORY & CO., 
MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, &c. 
Office and Stores :— 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


ESTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
lo DEPOSIT ACCOUNTS lo 
2. repayable on demand. 2 
The BIRKBECK ALMANACK, with full particulars, post free. 
C. A. RAVENSCROFT, Managing Director. 


“Le telegraphic address of NATURE is ‘* Puusis,” LONDON. 
SUBSCRIPTIONS TO “‘ NATURE.” 


4&4 s. Praces Asroap:— s. a: 

arly . 8 o} Yearly . ° r10 6 
jalf-yearly . . 0%4 6, Half-yearly . . o15 6 | 
Juarterly 6 Quarterly @ 8 o| 


VOTICE.—Advertisements and business letters for NatuRE should be addressed to the Publishers; Editorial Communications to the Editor. 


Cheques and Money Orders payable to MACMILLAN & CO., Lid. 


CHARGES FOR ADVERTISEMENTS. 


4s. a. 

* Three Linesin Column . o 26 Quarter Page, or Half 
Per Line after Rs ecg aColumn . 15 0 
One Eighth Page, or Quarter Half a Page, ora Column a 5 0 
Column = - o18 6| Whole Page . 660 


* The first. line being i in heavy type.is charged for as ‘fwo Lines. 
OFFICE : ST. MARTIN’S STREET, LONDON, W.C. 
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Ltd., 


plete Laboratory 
Furnishers, 


BIRMINGHAM 
AND 


THE 
Com 


Complete with 


PHILIP HARRIS « CO., 


1" and 0.G., 
WITH RACK, 


ad and other Medals. 


METALLURGY. 


plete Outfits. 
application to 


W. WATSON & SONS 
(Established 1837), 
Opticians to H.M. Government, 
313 HICH HOLBORN, LONDON, W.C. 


This Catalogue, together with Watson's complete 
Catalogue of Microscopes, will be sent post ree on 


Awarce 


METALLURGICAL WORK. 
It contains full particulars of many entirely 
new and unique accessories for faci itating 
observation and fhotography, and includes 


WATSON & SONS’ 
Watson & Sons have just issued a 20-page 
Illustrated Catalogue, exclusively devoted to 

MICROSCOPES & ACCESSORIES 
FOR 
new Optical Bench, new Electric Lamps, new 
Condensers, new Metal Holders, also Com- 
Branch —16 FORREST ROAD, EDINBURGH. 


Q 
a 
0 
2 
Q 


GREAT REDUCTION 
RECENTLY IN GAS 


REMODELLED. 4 CONSUMED. 


(Represents J type in Oil or & fas Crossley’s Engine 
. received the FIRST PRIZE 

14 effective horse power.) n Show, Cardiff, June, 1901. 


Immediate delivery for Stock aa : : ENGINES DELIVERED.—Up to 


the end of 1902, 46,150 engines 
have been delivered, representing 
= 648,421 B.H.P. 


CROSSLEY BROS., LTD.. OPENSHAW:. MANCHESTER. 


THE NEW STIGMATIC LENS. 


SERIES Il. F/6. 
BRITISH DESIGN AND .. 
Is the best All-round Lens for either Professional or Amateur use. 

Each lens will give perfect definition with fu// aperture to the extreme corners of the plac 
it is sold to cover ; with smaller stops it will cover at least two sizes larger, giving perfect sha:)- 
fm ness all over the-plate, and thus becoming a wide-angle lens of the highest excellence, Either 
# combination may be used separately, giving foci of about 14 and 2 times the length of that of 
the lens when used intact. The advantage of thus being able to choose the best point of view, 

| irrespective of distance, will be at once apparent to the artistic worker. 

EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 


Eleven Sizes are now ready, from 3} to 18 inches eq. focus. 


M CATALOGUE OF HIGH-CLASS CAMERAS AND LENSES, POST FREE. 


J. H. DALLMEYER, Ltd.,25 NEWMAN OXFORD ST., LONDON, 


Printed by KiCHAKD CLAY AND Sons, LiMiTED, at 7X Bread Siree: Hil, Queen Victoria Street, in tne publisne1 b 
ano Co., LimiTep, at St. Martin's Street, London, W.C., and ‘THE Comrany, 66 Fifth Avenue, New York.—Tuurspay, Nov. 12, 1903 


Sizes of Engines. 
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Awarded 42 Gold and other Medals. 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.’’—Worpswortu. 


No. 1777, VOL. 69] THU RSDAY, NOVEMBER 19, 1903. [PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] wo ome are Reserved. 


THE RADIUM SCREEN. | VERLAG VON GUSTAV FISCHER IN JENA. 
This screen has sufficient Radium energy to produce a 
characteristic photograph when placed with an object between Beitrii ee ee a 
j-plate, 3s. 6d.; }-plate, 6s. +3 whole plate, 10s. 6d. herausgegeben von 


Prof. Dr. H. E. ZIEGLER in Verbindung a ee Dr. CONRAD 
und Prof. Dr. HAECK 


The Phenomena of Ebullition. shen erachionen 


EINLEITUNG « von “HEINRICH ERNST ZIEGLER, Dr. phil., 


an der Universitit Jena. 


PHIL PHIE H MATZAT, 
TH BOY LA od TU BE. der Lahn. 


Preis: 6 Mark, geb. 7 Mark, fiir Abnehmer des Sammelwerkes 


The tube shows when heated all the various phenomena 4 Mark 50 Pf., geb. 5 Mark so Pf. : 
of ebullition—the gradual boiling of the liquid, the rising of DARWINISMUS UND SOZIALWISSENSCHAFT von ARTHUR 
the surface at the critical point at which the liquid becomes a Dr. in seb. 
gas, the instantaneous change from the liquid to the gaseous 
form, condensation, and the formation of clouds and rain. WIE SCHALLMAYER, Dr. Aratin Munchen. 
Jiese Abhandlung hat bei der Preisbewerbung den ersten Preis 
Price 3s. 6d. erhalten. Preis : 6 Mark, geb. 7 Mark, fiir Abnehmer des Sammel- 
The “Boyla” Tube is made only by | werkes : 5 Mark, geb. 6 Mark. 


Um dem Gesamtwerke eine weite Verbreitung zu erméglichen, wird 
der Preis so niedrig angesetzt, dass er fiir die ganze Reihe 40 Mark 
bei dem broschierten und so Mark bei dem gebundenen Exemplar 


nicht iibersteigt. Jeder Band ist einzeln kiuflich, aber nur zu erhéhtem 
Scientific Instrument Makers to His Majesty the King, and the Preise. Ein Teil der Abhandlungen wird noch in diesem Jahre, dic 


Government, folgenden im nichsten Jahr erscheinen, so dass das Ganze im Herbst 


3 FLEET STREET, LON DON. 1904 fertig vorliegen wird. 


IMPROVED NEGRETTI & ZAMBRA’S 


HYGROMETER ELECTRICAL 


WITH SELF=-RECORDING 
GILDED SURFACES, 


Can be used with an Aspirator or an 
India-Rubber Pressure Ball. 


NEWTON & CO., 


THE SMALLEST FORMATION 
OF DEW READILY OBSERVED. 


With 2 Thermometers, Ether Bottle 
and Pressure Ball, in Wooden 
Travelling tase, 


Illustrated Price List and full particulars post free on 
application to . 


JOHN J. GRIFFIN & SONS, NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT. 


20-26 Sardinia Street,” Branches: 45 CORNHILL, and 122 REGENT STREET. 
Lincoln's Inn Fields, London. LONDON. 
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CHRISTMAS LECTURES. 


ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


Proressor Ray Lankester, M.A., LL.D., F.R.S., Director of the 
Natural History Department of the British Museum, will deliver a Course 
of Six Lectures (adapted to a Juvenile Auditory) on “ Extinct Animals” 
{with Lantern Illustrations), commencing on Tuesday, December 29, 1903, 
at three o'clock ; to be continued on December 31; and January 2, 5,7, 9; 
1904. 

Exhentedien (for Non-Members) to this Course, One Guinea (Children 
under sixteen, Half-a-Guinea); to all the Courses in the Season, Two 
Guineas. Tickets may now be obtained at the Institution. 


BALLIOL COLLEGE, CHRIST 
CHURCH, AND TRINITY COLLEGE, 
OXFORD. 

NATURAL SCIENCE SCHOLARSHIPS AND EXHIBITIONS. 


A Combined Examination for Natural Science Scholarships and Exhibi- 
tions will be held by the above Colleges,’ beginning on TUESDAY, 
DECEMBER 8, 1903. 

Three Scholarships and two Exhibitions will be offered; with one ex- 
ception the value of these endowments will be £80 a year. 


he Subjects for Examination will be Physics, Chemistry, and Biology. | 


Candidates will not be expected to offer themselves in more than two of 
these. 
Particulars may be obtained by application to 


Trinity College, Oxford. D. H. NAGEL. 


EAST LONDON TECHNICAL 
COLLEGE, 
MILE END ROAD, E. 


For Session 1903, Day and Evening Classes with laboratory and workshop 
instruction will be held by recognised teachers of the University of London 
in preparation for the Matriculation and Degree Examinations of the 
University, and in general science subjects. Four fees and time table see 
CALENDAR, price by post 44d. 

J. L. S. HATTON, Director of Studies. 


COACHING 


(THEORY AND PRACTICE) 
In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXAMS. 
Especial Course of Instruction in THERAPEUTICS, PHARMA- 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 


EXAM. 
FREDERICK DAVIS, The Laboratories, 
49 and 51 Imperiat Bui_pincs, LupGate Circus, E.C. 


PRACTICAL AND THEORETICAL TUITION. 


In PHYSICS, CHEMISTRY, PHYSIOLOGY, GEOLOGY and 
BOTANY. Individual Instruction. 
R. C. T. Evans, B.Sc.(London), 
Director of the 
HEATHCOTE SCIENCE LABORATORIES, 
9 Heathcote Street, Gray’s Inn Road, W.C. 


GIGGLESWICK SCHOOL, YORKSHIRE. 


The Governors of Giggleswick School, Yorkshire, owing to the retire- 
ment of the Rev, George Style, are prepared to appoint a HEAD 
MASTER, to take office after the next Easter vacation. 

He must be a Graduate of some University within the British Empire, 
and must be under 45 years of age. 

There is a Boarding House capable of holding 140 boys, and there are 
also smaller houses, all (except one) being under the charge of the Head 
Master, who will not, however, receive boys into his own house. 

His emoluments (in addition to a residence) arise from a fixed stipend of 
4200 a year and capitation fees, which together make, at the present time, 
a total amount of not less than £1000 per annum. 

Further particulars may be obtained free, and copies of the Scheme for 
Management may be purchased for 1s. each, from 
THOS. BRAYSHAW,, Solicitor, Settle 

(Clerk to the Governors), 
forward their applications on or before 


to whom candidates must 
January 1, 1904. 


THE UNIVERSITY OF LIVERPOOL. 


FACULTY OF ENGINEERING. 

An ASSISTANT LECTURER will be appointed to give lectures in 
Civil Engineering, and lectures with field work in Surveying, and to assist 
the teaching staff in the absence of Professor Hele-Shaw during the Lent 
and Summer Terms, 1904. 

A fee of One Hundred Guineas will be paid for the two terms, , 

Applications, which must be received on or before Tuesday, December 1, 


must be addressed to the DEAN oF THE ENGINEERING Facutty, The | 


University, Liverpool. 


UNIVERSITY COLLEGE, LONDON. 


(UNIVERSITY OF LONDON.) 
CHAIR OF HYGIENE AND PUBLIC HEALTH. 
The Council will shortly proceed to fill the Vacancy in this © aj 
occasioned by the death of Professor W. H. Corfield, M.A., M.D. 
Applications, accompanied by such testimonials as Candidates 


wish to submit, should reach the SECRETARY on or before Thurs 
December 31. 


Full particulars will be sent on application 


G. CAREY FOSTER, Princip: 


UNIVERSITY COLLEGE OF WALES, 


ABERYSTWYTH. 
PROFESSORSHIP OF BOTANY, 

The Council invite applications for the vacant Chair of Botany. 
Applications, together with copies of testimonials, should be sent 
later than Monday, November 23, 1903, to the undersigned, from wh. 

further particulars may be obtained. 
T. MORTIMER GREEN, Registra: 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL, PADDINGTON, W. 
LECTURER ON PHYSIOLOGY. 
Applications are invited for the above post, vacated by the resignati» 
of Dr. Waller, F.R.S., on or before Wednesday, December 2 
Salary, £400 per annum. Particulars as to duties on application. 


H. A. CALEY, M.D., F,.R.C.P., Dean 


TRINITY COLLEGE, 
UNIVERSITY OF MELBOURNE. 


Applications are invited for the post ofp RESIDENT TUTOR in Physics 
with Mathematics or Chemistry. 

Salary, £300 per annum, with board and residence. 

Applications, with two copies of testimonials. to be sent to P. V. Bevan, 
pew College, Cambridge, from whom further particulars may be 
obtained. 


SCIENCE MASTER required in January, 
to teach Chemistry and Physics in Day and Evening Classes—well- 
known School in Ireland. Salary, £150. Address Griffiths, Smith, 
Powell & Smith, Tutorial Agents (Estd. 1833), 34 Bedford 
Street, Strand, London. Immediate notice of all the best vacancies 
will be sent to Graduates and other well-qualified Science Masters 
seeking posts in Public and other Schools for next term. 


BOROUGH OF GRAVESEND. 
TECHNICAL INSTITUTE. 


WANTED at once, INSTRUCTOR in STEAM and MACHINE 
CONSTRUCTION, on Monday and Thursday evenings, from 7-10. 
Liberal terms. Apply HEADMASTER. 


OWEN’S SCHOOL, ISLINGTON. 
SCIENCE MASTER required in January for PHYSICS. Must have 
had training in a good Laboratory, and be able to produce testimonials as 
to ability as a teacher and lecturer. Commencing salary, £150, non- 
resident. Applications, together with copies of three recent testimonials, 
should be sent at once to the HEADMASTER. 


SCIENCE MISTRESS required for impor- 


tant Ladies’ College. Botany, Physics, Nature Study, and Mathes. 
An adequate salary will be given to a suitable lady, together with 
board and residence.—Address Grireitus, SMITH, & Smit, 
Scholastic Agents (Estd. 1833), 34 Bedford Street, Strand, London. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). esearch, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


HERBARIUM for SALE; 14,000 sheets; in- 


cludes cryptogams. Will be sold entire or in sections.—For particulars 
apply to Mr. F. T. Mort, Birstal Hill House, near Leicester. 


A FIRM OF PUBLISHERS 


require a BOOK on 


PROPERTIES OF MATTER 


to cover the requirements of the Intermediate Science 
Examination of the University of Lontion. 


Apply, giving full qualifications and terms, to “ MATTER,” 


care of Hart’s Advertising Agency, Maltravers Hoasey Arund:l 
| Street, Strand, W.C. 
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TWO OF THE MOST WIDELY DISCUSSED BOOKS OF THE SEASON. 


SECOND LARGE EDITION NOW-READY. | SECOND EDITION NOW READY. 
Crown 8vo, 7s. 6d. | Demy 8vo, with Star Maps and Diagrams, 12s. 6d. net. 


MANKIND IN THE MAN’S PLACE IN 
MAKING. THE UNIVERSE. 


H. G. WELLS. 


ALFRED RUSSEL WALLACE. 
READ WHAT THE CRITICS SAY. 


The Daily Telegraph says:—‘‘A book which every one should read. | | The Bishor of Ripon in the Daily Mail:—'‘ A book which cannot 
Even if the process of thinking is unusual and difficult for the reader, Mr. | fail to command attention. . . Everybody will wish to know what |r. 
Wells will make him think. Wallace has to say. There will ‘be mul itudes who will be fascinated with 
The Dai/y News says :—'‘ The first tribute that ‘ Mankind in the Making’ ! the unique and dramatic position which he assigns to man. 
draws from us is one of sincere respect. Mr. Wells’s duty as a thinker and 
a writer lay in the producing this brilliant revolutionary book.” } The Daily News says :—‘‘ A remarkable book, a book which could only 4 
The Daily Chronicle says :—Mr. H. G. Wells is always full ofideas. In | have been written by one who was far more than a specialist in any given ee 
his new book they greet us with almost bewildering abundance. ...A | caanS. « On such a point no one, with the possible exception of : 
brilliant and exhilarating contribution to the imaginative side of contem- Darwin, could have spoken with greater authority. 
porary thought. The Daily Telegraph says :—‘* Vhe astr »nomical, physical, geological, 


The Morning Leader (Mr. WiLLiaM ARCHER) says :—* This most 
sanely imaginative and most practically stimulating of thinkers.” 
The Padi Mail Gazette says :—‘‘ The most interesting book that Mr. 


and biological teaching of his book will delight as much those who reject 
as thos= who accept his hypothesis. What other living writer is there who 
can make science so engaging ? Iti is something that a mau well on in his 


Wells has gyer produced ; and the interest will be abiding.” | eighty-second year retains the vigour of mind and grace of style to write 
The Westminster Gazette says :—‘* We should like to pay our tribute | SU h a work—one that, while ‘ pursuing knowledge like a shooting star, 
without stint to its serious intention and vigorous independence, as well as beyond the utmost bounds of human thought,’ can invest a stupendous 
to the brilliance of its literary presentment. It is a book to read and think | Paradox with charm.” 
about.” 
The Leeds Mercury says :—‘‘ Mr. Wells is to he classed among the few | | The Christian Commonweaith says:—‘ Nothing more interesting has 
bold and original thinkers of the day. His latest work will establish his been given to the public concerning the sun, the centre of our planetary 


reputation as a scientist gifted with a fine specalative imagination.’ system, since the appearance of Sir Norman L jock yer’ s magnificent book on 
that erb, than the section of Dr. Wallace’s work relating to its position in 


The Manchester Guardian says :—‘‘ This work belongs to the category the Milky Way.” 
of works of general wisdom, a bright, breezy presentation of many thoughts | 
on many themes. ... We regard his book as a contribution of high | The Glasgow Herald says :—“‘ Presented with great force and persuasive- 
importance to the great problem how to secure increased efficiency for the | ness, with « full array of facts and authorities, and a careful anticipation of 
British nation.’ objections. striking book.” 


CHAPMAN & HALL, LTD., 11 HENRIETTA STREET, COVENT GARDEN, W.C. 


JAMES SWIFT . SON, THE POLYMETER (,,::..) 


A miniature Meteorological Observatory for Scientific, 
Opticians. 


Industrial and Hygienic purposes. 
“THE DISCOVERY.” 


Invaluable for forecasting the weather. 
aa See Nature, April 24, 1902, page 592. 
Descriptive pamphlet post free. 
OUR CATALOGUE 

Thisis the latest STUDENT’S MICRO- (650 pages of Illustrations and P: ae 
SCOPE made by J. Ss. &S&., and was EVERY DESCRIPTION 

the selected Instrument for the 

Laboratory of the ship Discovery, of 

the Antarctic Expedition. It is fitted 

with J. S. & S. new patent fine ad- 


CHEMICAL & & ANALYTICAL APPARATUS. 
justment, 2/3” and 1/6” Objectives, 


Including Balances, Drying-Ovens, Furnaces, Labora- 
iris Diaphragm, and one Ocular. 


tory Stands, Microscopes, Spectroscopes, Bacterio- 
logical Apparatus, Porcelain and Clay Ware, Jena 
In Case, £6 :15: O 
Prospectus free by post. 


Laboratory Glass Ware, and Glass Tubing, &c., &c., 
UNIVERSITY OPTICAL 
WORK 


Easily worked by ordinary Laboratory Bunsen 
burner or paraffin lamp, and preferable to water motors. 


A. GALLENKAMP & CO., LTD., 


19 & Sun St., Finspurv Sq., Lonvon, F. 


NEW MODEL INTERCHANGEABLE PART 
CAMERA FOR SCIENCE WORKERS. 


A most useful pattern Camera for Laboratory or 
Natural History work. 
The base A consists of two sliding frames 27 ins. lon 
when closed, or extending to 48 ins., the bodies B, C, D, 
(detachable) can be separately fixed in any position by 
the milled heads. 

Fic. 1.—Shows the camera set up for making a negative from a 
lantern slide or a lantern slide from a negative, on an enlarged, 
same size, or reduced scale, The lens panel in D is interchange- 
able with carrier in B. 

Fic. 2.—Shows the apparatus set up as a long focus camera, or 
for Photomicrography ; the removable panel in body B being fitted 
with a flange for a lens or sleeve for tube of microscope. 

Light Filters and all appliances for Orthochromatic and Colour 
Photography, Cameras, &c 
& co., 
RV AN 


> Orr 
5,6 & 7 GRAY'S INN PASSAGE, HOLBORN, LONDON, W.C. 


may be had gratis on application by Colleges, Schools 


and Laboratories. 
HOT AIR MOTORS. 
81 TOTTENHAM COURT 
ROAD, LONDON. 
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student can desire nothing better ; in few sciences will he find anything so good in our language.’ 
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MACMILLAN’S NEW BOOKS. 


FOURTH EDITION REVISED AND ENLARGED NOW READY. 


TEXT-BOOK OF GEOLOGY. 


By Sir ARCHIBALD GEIKIE, F.RS., D.C.L., D.Sc., &c. In2 Vols. 8vo. 30s. net. 
PILOT.—* A model of what such a work should be. . . . As a competent guide and an authoritative book of reference, the 


NEW AND REVISED EDITION NOW READY. 


A TEXT-BOOK OF BOTANY. 


By Dr. E. STRASBURGER, Dr. FRITZ NOLL, Dr. H. SCHENCK, the late Dr. A. F. W. SCHIMPER. Translated from 
the German by H. C. PORTER, Ph.D. Revised with the Fifth German Edition by W. H. LANG, M.B., D.Sc., Senior 


With 686 Illustrations, in part coloured. Medium 8vo. 18s. net. 


Assistant in Botany, University of Glasgow. 


BETWEEN 1896 AND 1899. 


By H. B. GUPPY, M.B., F.R.S.E. Vol. I. Vanua Levu, Fiji. A description of its leading Physical and Geological characters. 
Illustrated. 8vo. 155. net. 

NATURE,.— We gratefully acknowledge that Mr. Guppy has accomplished a very laborious and often difficult, if not 

dangerous, task, and that his book, when completed by accounts of his botanical and other work, will be a most valuable addition 


to our knowledge of this group of islands and to the past geological history of a large area in the Pacific Ocean.” 


THE NATURE AND NECESSITY OF INTEREST. By G. Casset, D.Phil., Lecturer 


at the University of Stockholm. Svo. 6s. net. 
DAIL MAIL.—‘ A work of commanding importance, which promises to be perhaps the most far-reaching in its ultimate 
influence of any economical study since Karl Marx’s famous ‘Das Kapital.’ ... Must be studied by every financier and 


statesman,” 


FRACTIONAL DISTILLATION. By Sypnry Youne, D.Sc., F.R.S.,. Professor of 


Chemistry in University College, Bristol. With 72 Illustrations. Crown 8vo. 8s. 6d. 
SECOND EDITION NOW READY. 


NAVIGATION AND NAUTICAL ASTRONOMY. By F. C. Sressine, M.A., 


Chaplain and Naval Instructor Royal Navy. 8vo. 8s. 6d. net. 


A MANUAL OF PRACTICAL MATHEMATICS. By Frank Castiz, M.I.M.E., 


Mechanical Laboratory, Royal College of Science, South Kensington. Globe 8vo. 6s. 
NEW IMPRESSION NOW READY. 


AN ELEMENTARY TREATISE ON CONIC SECTIONS AND ALGEBRAIC 
GEOMETRY, WITH NUMEROUS EXAMPLES AND HINTS FOR THEIR SOLUTION ESPECIALLY 
DESIGNED FOR THE USE OF BEGINNERS. By G. HALE PUCKLE, M.A., St. John’s College, Cambridge. 
New Impression. Crown 8vo. 7s. 6d. 


NEW WORKS ON GEOMETRY TO MEET THE NEW REQUIREMENTS. 
PART IV. JUST PUBLISHED. 


A SCHOOL GEOMETRY. By H. S. Hatt, M.A., and F. H. Stevens, M.A. 
Parts I. and II. Part I—LINES AND ANGLES, RECTILINEAL FIGURES. Part II.—AREAS OF 
RECTILINEAL FIGURES (Containing the Substance of Euclid Book I.). Globe 8vo. 1s. 6d. Part III.—CIRCLES 
(Containing the Substance of Euclid Book III., 1-34, and part of Book IV.). With Answers. Globe 8vo. 1s. Parts I., 
II., and III. Globe 8vo. 2s. 6d. Parr IV. (containing the substance of Euclid Book II. together with Book IIL, 
Props. 35-37), sewed, 6d. 

*.* This work is based upon the recommendations of the Mathematical Association. 
JOURNAL OF EDUCA TION.—* Seems quite the best of the new text-books of geometry that have lately been published. 

{t is moderate in its changes, and excellent as to arrangement and selection.” 


A NEW GEOMETRY FOR SCHOOLS. By S. Barnarp, M.A., Assistant Master at 
Rugby School, late Fellow and Lecturer at Emmanuel College, Cambridge, and J. M. CHILD, B.A. Cantab., Lecturer 
in Mathematics, Technical College, Derby. Globe 8vo. 4s. 6d. KEY, shortly. 

SCHOOL WORLD.—‘ We would most earnestly recommend the book to the teaching public. It is no easy matter to 
provide a satisfactory substitute for Euclid; at any rate, it is long in making its appearance ; but we certainly believe that this 

* New Geometry’ is no unworthy rival on purely theoretical grounds, while in practical interest it is greatly superior.” 


THEORETICAL GEOMETRY FOR BEGINNERS. Parts I. and II. By C. H. 


ALLCOCK, Senior Mathematical Master at Eton. Globe 8vo. Is. 6d. each. 
SCHOOL WORLD.—* To those teachers who prefer a modified Euclid to text-books which are frankly revolutionary, this 
book will be very acceptable. Undoubtedly Mr. Allcock has succeeded in retaining the good features of the ‘ Elements,’ while 

removing most of those which make Euclid’s work most distasteful to the schoolboy.” 


MACMILLAN & CO., LIMITED, LONDON. 
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BRITISH MUSEUM (NATURAL 
HISTORY). 


The following Publications on Natural History have been recently issued 
by the Trustees of the British Museum :— i 
“Catalogue of Books, &c., in the Library of the British Museum (Natural 
History). Vol. I., A.-D., 4to. Price 

Handbook of Instructions for Collectors. Price 2s. 6d. 

First Report on Economic Zoology. By F. V. Theobald, M.A. 18 
Woodcuts. Price 6s. 

Hand-list of the Genera and Species of Birds. By R. Bowdler Sharpe, 
LL.D. Vol. IV. Price 1os. 

Catalogue of Birds’. Eggs, Vol. IIT. Carinate. By E. W. Oates and 
Captain Savile G. Reid. 10 Coloured Plates. Price £1 5s. 

Monograph of Mosquitoes. By F. V. Theobald, M.A. Vol. III. 17 
Plates and 193 Illustrations in text. Price £1 15. 

Monograph of Tsetse-Flies. By E. E. Austen and H. J. Hansen, Ph.D. 
Plates, 16 Woodcuts, and a Map. Price 15s. 
“Catalogue of Lepidoptera Phalcence (Moths). By Sir G. F. Hampson, 
Bart. Vol. IV. Noctuidee. 125 Woodcuts. Price 155. 

Atlas of 23 Coloured Plates. 16s. , 

Catalogue of Madreporarian Corals. Vol. 1V. The Family Poritidc. 
|.—The Genus Goniopora. By H. M. Bernard, M.A. 16 Plates. Price 


These works can be the Agency of Messrs. I 


SECCOTINE 


“*T shall always keep some Seccotine in the house. It 
** does all you claim for it—sticks everything. I used it on 
‘large glass shade of a reading lamp; which, of course, 
**becomes hot when in use. It is now some weeks since I 
**repaired the shade, and it appears to be as good now as 
“it was before it was broken.”—Zxtract from a late Letter 
received by the Proprietors. 


SOLE PROPRIETORS— 


M‘CAW, STEVENSON & ORR, Ltd., Belfast. 


31 & 32 SHOE LANE, LONDON, E.C. 


Send for a FREE SAMPLE to test. 
Seccotine is on sale everywhere. Tubes, Sixpence. 


& Co., 39 Paternoster Row, r. Quaritch, 15 Piccadilly, W.3 
Messrs. Kegan Paul & Co., Dryden powen, 49 Gerrard Street, Soho, W.C. ; 
and Messrs. Dulau & Co., 37 Soho Square, W.C. 


October 30, 1903- E. RAY LANKESTER, Director. 


ROYAL DUBLIN SOCIETY. 
SCIENTIFIC TRANSACTIONS. 
Volume VIII. (Series II.) Part II., with One Plate. Price Two Shillings. 
ON THE CONSERVATION OF MASS. 
By J. JOLY, D.Sc., F.R.S., F.G.S.,_, 
Professor of Geology in the University of Dublin ; Hon. Sec. Royal Dublin 
Society. 
Volume VIII. (Series II.) Part III. Price One Shilling. 
A NEW FOUNDATION FOR ELECTRO- 
DYNAMICS. 

By ARTHUR W. CONWAY, M.A., F.R.U.I. 
Volume VIII. (Series II.) Part IV. Price One Shilling. 
IONIZATION IN ATMOSPHERIC AIR. 
By J. A. MCCLELLAND, M.A., 


Professor of Experimental Physics, University College, Dublin. 
WILLIAMS: & NORGATE, 14 Henrietta Street, Lonpon, W.C. 
DEPARTMENT OF TECHNOLOGY. 
CITY AND GUILDS OF LONDON 
INSTITUTE. 
Report of the Work of the Department for the Session 1902-3, with 
Appendices, containing Tables of Results, List of Prize Winners and of 
Certificated Manual Training Teachers, and Question Papers and Practical 
Exercises set at the recent examinatiuns. 
Now Ready. Price Ninepence net; Post Free One Shilling. 
JOHN MURRAY, STREET, W. 


With 30 Original Illustrations. Price 2s. 6d. 


The HYGIENE of the MOUTH. 

A Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed., 
Dental Surgeon to the Evelina Hospital, Southwark. 

THE SAME AUTHOR, 


BY 
The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 
SEGG & CO., 289 and 291 Regent Street, London, W. 


SECOND-HAND BOOKS. 


JOHN WHELDON AND CO., 
38 GREAT QUEEN ST., LONDON, W.C. 


can supply most Books in the various branches of 


SCIENGE ano NATURAL HISTORY 


in good condition at moderate prices. 
STATE WANTS, OR CATALOGUE SENT POST FREE. 
Recentiy Issurp :—LIST OF POOKS IN GEOLOGY, &c. 


THE IRISH NATURALIST. 
A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Annual Subscription, 5s. Post Free to any Address. 
Dublin : EASON SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent) 
london: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd. 


LIQUID AIR ano LIQUID HYDROGEN. 


Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard pat- 
tern, and numbers are in use in University Lab ies and elsewhere in 
various countries. The whole apparatus is neat and compact and its parts 
hen 4 easily moved ; the Liquefier, without stand, being a cylinder 17 inches 
high and 8 inches in diameter. 
t begins to liquefy air in from 6 to 10 minutes after the admission of air 

~ from 150 to 200 atmosph P , making over a litre of liquid per 

our. 

It requires no auxiliary refrigerant and produces a perfectly clear liquid 
which requires no filtering. 

The operator has only one gauge to watch and one valve to control. 

HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W. 
TRAVERS for use in conjunction with Air-Liquefier. 


For Prices and Particulars apply to the Sole Makers :— 


BRIN’S OXYGEN COMPANY, LIMITED, 
WESTMINSTER, LONDON. 


METAL DIFFRACTION GRATINGS. 


Plane Diffraction Gratings of high quality 
now being cut by Lord Blythswood can be 
supplied in all sizes. 


Full particulars on application to the Agent, 


ADAM HILGER, 


75a CAMDEN ROAD, LONDON, N.W. 
ON SALE. 


A **Challenge” Binocular Microscope, by Swirt, in spotless con- 
dition ; Mechanical Stage ; Eyepieces ; Objectives; Bull’s-eye Condenser ; 
Abbé Condenser ; Rotating Polariscope ; Analyser, &c. ; in fine Mahogany 
Case ; a splendid up-to-date instrument. Cost £22 5s., offered for £9 10s. 
—Another Binocular—London make. Mechanical Stage ; 3 Objectives ; 
Stand Condenser, &c. Cost £16, offered for £6 6s.—Baker’s Histo- 
logical Microscope ; Monocular ; Latest Model ; Rack and Pinion Adjust- 
ment; Understage Fittings with Diaphragm; Double Nosepiece. Cost 
46 175. 6d., offered for £4 10s.—Two Advanced Student’s Micro- 
scopes by Swirt ; many accessories. Cost £14, offered for £5 10s. and 
£5.—Other Good Microscopes from £2.—Microscope Slides 

ant oy Biological, Botanical, Polycistina and Diatoms; 50, al 

different, for 12s. ; or customer’s choice at 4d. each. 


Rev. H. MILLS, Greenside, KENDAL. 


ALL OVER the WORLD 


B.S.A. stands for 

bighes: quali:y of 

Cycle Fittings. 
Explanatory Bookkts post free. 


B.S.A.Co. Ltd.,B’m'gham 5 
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Some Indian Friends and 
Acquaintances. 


By Lieut.-Col. D. D. CUNNINGHAM, 
C.I.E., F.R.S. 


With Coloured and numerous other Illustrations by 
the Author. Square demy 8vo, 12s. net. 
[Ready next week. 

This volume pare with the habits of some of the commoner 
bird and animal inmates of the streets and gardens of Indian 
towns as observed during a residence of nearly thirty years’ 
duration in Bengal. It has been written mainly with the hope 
of attracting the attention of Anglo-Indians to a source of 
interest and pleasure, which is open to all of them, but is 
usually neglected. 


Galileo: 
HIS LIFE AND WORK. 


By J. J. FAHIE. 


With Portrait and Illustrations. Demy 8vo, 16s. net. 
[Just out. 

The life of Galileo.” — 7he Athenaeum. 

‘This is a really excellent biography. . . . The story is 
excellently told by Mr. Fahie and holds the reader’s attention 
throughout.” —Aforning Post. 

«An adequate and scholarly tribute to a great memory, and 
may be confidently recommended as the best biography of the 
Starry Galileo.”— Zhe Westminster Gasette, 


JOHN MURRAY, aide Street, W. 
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BIOLOGICAL AND 
DISSECTION 


MANCHESTER. 


| Biological Case, 


‘| Containing—Three Scalpels, three pairs of Forceps, three 

pairs of Scissors, three Dissecting Needles (mounted jn 

handles), cne Seeker, one Section Lifter, one Metal Blow. 

pipe, Razor and Strop,. Triplet Pocket Lens, and Glass 

Canula with India-rubber Cap ; the whole fitted in case, as 
illustrated. 


£1 1 0 


AMES WOOLLEY,SONSe Qin 


OOLLEY SONS & Ce 


Victoria Bridge-MancnesteR 
Illustrated Catalogue tree on application = 


REYNOLDS & BRANSON, Ltp., 


Scientific Instrument Makers to the Indian 
Government and Science and Art Department. 


LABORATORY FURNISHERS AND 
MANUFACTURING CHEMISTS. 


NEW PHOTOGRAPHIC DARK ROOM LAMP 


Fav, THE “RYSTOS” 

ELECTRIC LAMP 

(No. 1) 

For Standing or Hanging, with Cord and 
Plug to fit ordinary lamp socket, and 
Reversing Switch. The insulated switch 
handle on top will be found safe and well 
adapted for turning on the current to 
either ruby or white light, or instantly 
exchanging the one for the other. The 
white light is convenient when making 
bromide prints, transparencies, &c. The 
ruby glass provided is of special quality, 
being spectroscopically tested. It gives 
a soft diffused light, while its semicircular 


whole developing table.’ 
Dimensions, 4 in. x 84 in. 
Price £1 IAs. 
(When ordering, please mention voltage. ) 


LAMPS FOR GAS ALSO- WITH BYE-PASS. 
New Photographic Requisite List on application. 


14 COMMERCIAL STREET, LEEDS. 


shape secures the illumination of the | - 


PROF. CALLENDAR’S 
APPARATUS FOR MEASURING 


A Lecturer can obtain a value of ‘‘ J,” the mechanical 
equivalent of heat, correct to 4_per cent. in about 10 minutes 
in the presence of a class of students. 


Write For Paeticutars To— 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT CO, 


Head Office—CAMBRIDGE. LTD. 
London Office—9z2 HATTON GARDEN, E.C. 
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433 STRAND, LONDON. 


MANUFACTURER of Patented Induction Coils and 
other Scientific Instruments and Engineering 
Appliances to the Government Departments. 


Special Patterns of Instruments made to order. 

Every Instrument is absol d and will be shown in opera- 
tion if desired. 

The illustration (0*4 in. to the ft. scale) is from a photograph of the 44-in. 
Spark —— Coil designed and made by my firm for W. SpotTiswoopk, 
Esq., F.R.S. 

NEW TRIPLE-POLE MERCURY BREAK, giving a stream-like effect 
when used with Apps’ Patented Induction Coil (this can be fitted to 
any Induction Coil), £6 6s. 

HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 

The Model Apparatus adopted for South Africa, with Batteries, small 
Steam Motor, &c. SETS OF X-RAY APPARATUS suitable for 
Field Hospitals, from £50. 

HIGH FREQUENCY APPARATUS of the latest models. 

JOINTLESS SECTIONS if ordered, single wires, flat and conical, roin. 
Coils 4000 ohms R, very thick dischagge. Commercial series about 
half of catalogue prices. Primary Coils for 10 to 230 volts. 

PRICES per return post. 


} 
76 


CARL ZEISS, 


Optical Works, Jena. 


MEASURING INSTRUMENT 
DEPARTMENT. 


Spectrometers, Spherometers, Comparators, 
Dilatometers, Refractometers, Butter Refractometers, 
Inter-pupillary Distance Gauge, &c. 


Abbe Spectrometer on 
the auto-collimation 
principle. The same 
telescope serves for 
observation and illu- 
mination as the rays 
return along their own 
path. Small prisms of 
about 30° only are used 
instead of the usual 
60° prisms. Material 
for examination can 
be effectively 


BUTTER REFRACTUME‘ER. economised. 


DETAILED CATALOGUE, ‘‘F1,” POST FREE ON 
APPLICATION. 


LONDON BRANCH: 


29 MARGARET ST., 
REGENT ST., W. 


POR RONTGEN-RAY& FINSEN LIGHT WORK 


THE 10-INCH 


INDUCTION COILS 


MANUFACTURED BY 


MARCONI’S WIRELESS TELEGRAPH Co., 


LTD., 
ARE UNRIVALLED. 


HIGHEST EFFICIENCY, BEST WORKMANSHIP, GREATEST 
DURABILITY, LOWEST PRICE. 


In constant use in all parts of the World. 


Descriptive Price List Post Free on application to . 
18 FINCH LANE, LONDON, E.C. 


Prof. Dalby’s 
Experimental Apparatus 


for illustrating the principle of Balancing 
reciprocating parts. 
Comprising: Four-Crank Model with Angles and parts 
adjustable, Set of Accurate Weights, Two Electric Motors, 
Resistance Apparatus, Frame, Springs, and Tools. 


SOLE MAKERS— 


G. CUSSONS, The Technical Works, Manchester, N.W. 


Experimental Apparatus for Mechanical 
Laboratories, Models of Machine details, Dynamo 
details, Sectional Models of the Steam Engine, Oil 

Motor and Gas Engine, Building Construction 
Models, and Art, &c. 


When making structural alterations in Laboratories, see 
our new system of Laboratory Fittings. 


G. CUSSONS, 
The Technical Works, Manchester, N.W. 


_ For Photography, Unsurpassed for fine definition. 
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MACMILLAN & CO’S BOOKS 


FOR 


STUDENTS OF PHYSICS. 


AnINTRODUCTION to PRACTICAL 


PHYSICS, for use in Schools. By D. RINTOUL, M.A. 
0 vo 25. 
A PRIMER OF PHYSICS. By B. 


STEWART. Illustrated. With Questions. Pott 8vo. 1s. 


LESSONS in ELEMENTARY 
PHYSICS. By B. STEWART, LL.D., F.R.S. New 
Edition. Feap. 8vo. 4s. 6d. QuegstTions. By T. H. 
CorE. Pott 8vo. 2s. 

AN EXERCISE BOOK OF ELE- 
MENTARY PRACTICAL PHYSICS. By Prof. R. A. 
GREGORY, F.R.A.S. 4to. 25. 6d. 


ELEMENTARY PHYSICS AND 


CHEMISTRY. By Prof. R. A. GREGORY and A. T. 
SIMMONS, B.Sc. In three stages. Globe 8vo. 15. 6d. each. 


EXERCISES IN PRACTICAL 


PHYSICS. By Prof. R. A. GREGORY and A. T. 
SIMMONS, B.Sc. Gl. 8vo. Parts I. and II. 2s. each. 


ELEMENTARY GENERAL 


SCIENCE. By A. T. SIMMONS, B.Sc., and LIONEL 
M. JONES, B.Sc. Gl. 8vo. 35. 6d. 


A MANUAL OF ELEMENTARY 


SCIENCE. By Prof. R. A. GREGORY and A. T. 
SIMMONS, B.Sc. Gl. 8vo. 35. 6d. 


INTRODUCTORY PRACTICAL 


PHYSICS FOR IRISH INTERMEDIATE SCHOOLS. 
By Prof. R. A. GREGORY and A. T. SIMMONS, B.Sc. 
Globe 8vo. 2s. 


AN ELEMENTARY COURSE OF 


PHYSICS. Edited by Rev. J. C. P. ALDOUS, M.A. 
Ex. cr. 8vo. 7s. 6d.; or PART I.—MECHANICS, 
PROPERTIES OF eas R, HYDROSTATICS, 
HEAT. By Rev. J. C. ALDOUS, M.A. 4s. 6d. 
PART IL. — WAVE MOTION. SOUND AND LIGHT. 
By W. D. EGGAR, M.A. 2s. 6¢. PART III.— 
MAGNETISM AND ——e By F. R. 
BARRELL, M.A., B.S 


2s. 
INT ERMEDIATE COURSE OF 
PRACTICAL PHYSICS. By Prof. A. SCHUSTER, 
F.R.S., and C. H. LEES, D.Sc. Cr. 8vo. 55. 


PHYSICS NOTE BOOK. 4to. 2s.6d. net. 


LESSONS in ELEMENTARY PRAC- 
TICAL PHYSICS. By B. STEWART, LL.D., F.R.S., 
and W. W.H. GEE. Vol. I. GENERAL PHYSICAL 
PROCESSES. Crown 8vo. 6s. Vol. Il. ELECTRICITY 
and MAGNETISM. Crown 8vo. 7s. 6d. Vol. III. Part I. 
PRACTICAL ACOUSTICS. ByC. L. BARNES, M.A. 


s. 6d. 
PRACTICALPHYSICS forSCHOOLS 


and the JUNIOR STUDENTS of COLLEGES. By 
B. STEWART and W. W. H. GEE. Gl. 8vo. Vol. I. 
ELECTRICITY AND MAGNETISM. 2s. 6d. 


LABORATORY MANUAL of 
PHYSICS AND APPLIED ELECTRICITY. Edited 
by E. L. NICHOLS. In 2 Vols. 12s. 6a. net each. 

THE OUTLINES OF PHYSICS. 
By E. L. NICHOLS. Crown 8vo. 7s. 6d. net. 

E]EMENTS OF PHYSICS. By 
k. L. NICHOLS and W. S. FRANKLIN, Three Vols. 


8vo. I. MECHANICS and HEAT. II. ELEC- 
TRICITY and MAGNETISM. III. SOUND and 


On LABORATORY ARTS. By Prof. 
RICHARD THRELFALL, M.A.,F.R.S. Cr. 8vo. 6s, 


A TEXT-BOOK of the PRINCIPLES 
of PHYSICS. By ALFRED DANIELL, M.A., LL.B, 
D.Sc., F.R.S.E. Third Edition, Medium 8vo. 21s. 

PHYSICS for STUDENTS of MEDI. 
CINE. By ALFRED DANIELL, M.A., LL.B., D.Sc., 
F.R.S.E. Feap. 8vo. 45. 6d. 

THE STEAM ENGINE AND GAS 
AND OIL ENGINES. By Prof. JOHN PERRY, 


D.Sc., F.R.S. 8vo. 7s. 6d. net. 
EXAMPLES IN PHYSICS. With 
Answersand Solutions. By D. E. JONES, B.Sc. Second 


Edition, revised and enlarged. Feap. 8vo. 35. 6d. 


ELEMENTARY LESSONS in 
HEAT, LIGHT, and SOUND. ByD. E. JONES, B.Sc. 
Gl. 8vo, 2s. 6d. HEAT, separately, sewed, Is. 

LESSONS in HEAT and LIGHT. 


For eee Students. By D. E. JONES, B.Sc. 
Gl. 8vo. 35. 6d. 


PRACTICAL EXERCISES in HEAT. 
By E. S. A. ROBSON, M.Sc. Gl. 8vo. 2s. 6d. 


HEAT, for ADVANCED 
By E. EDSER, A.R.C.Sc. Gl. 8vo. 


HEAT. By Prof. P. G. Tarr. ‘Se 8vo. 6s. 


The THEORY of HEAT. By Prof. 
T. PRESTON, M.A. (Dub.), F.R.S. New Edition. 


Edited by Prof. C.J - COTTER. 8vo. [ln the Press, 
The THEORY of SOUND. By Lorp 


RAYLEIGH, F.R.S. Second Edition. Two vols. 8vo. 
12s. net each. 


The THEORY of LIGHT. By Prof. T. 
PRESTON, M.A., F.R.S. Third Edition. Edited by 
C. J. JOLY, M.A. 8vo. 155. net. 

LIGHT: a Course of Experimental 


Optics, chiefly with the Lantern. By LEWIS WRIGHT. 
Illustrated. New Edition. Cr. 8vo. 7s. 6a. 


PRACTICAL EXERCISES in LIGHT. 
By R. S. CLAY, D.Sc. Gl. 8vo. 2s. 6d. 

LIGHT FOR STUDENTS. By E. 
EDSER, A.R.C.Sc. Gl. 8vo. 

LIGHT VISIBLE ‘INVISIBLE. 
Ages SILVANUS THOMPSON, F.R.S. Illustrated. 

net. 

ELEMENTARY LESSONS IN 
ELECTRICITY AND MAGNETISM. By Prof. S. 
THOMPSON, F.R.S. New Edition. Feap. 8vo. 4s. 6d. 

MAGNETISM AND ELEC. 


hy ngage FOR BEGINNERS. By H. E. HADLEY, 
Gl. 8vo. 2s. 6d. 


PRACTICAL EXERCISES in MAG- 
NETISM AND ELECTRICITY. ByH. E. HADLEY, 
B.Sc. Gl. 8vo. 25, 6d. 

ELECTRICITY and MAGNETISM 
FOR By F. W. SANDERSON, M.A. 
Gl. 8vo. 2s. 6a. 

A COURSE OF SIMPLE EXPERI- 
MENTS IN MAGNETISM AND ELECTRICITY. 


LIGHT. 6s, net each. 


MACMILLAN AND CO., 


By A. E. MUNBY, M.A. 1s. 
LIMITED, LONDON. 
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PHE\NIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


(9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. | 
EsTABLISHED 1782. | 

Moderate Rates. Absolute Security. Hlectric | 
Lighting a ~ Supplied. iberal Loss Settlements. 
| 


rompt Payment of Claims. 
LOSSES PAID OVER £26,000,000. 


ESTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 
lo 
2 


lo / DEPOSIT ACCOUNTS 
40 repayable on demand. 
The BIRKBECK ALMANACK, with full particulars, post free. 
Cc. A. RAVENSCROFT, Managing Director. 
Dr. LUNN’S and Mr. PEROWNE’S 
CRUISE. 


S.Y. “Argonaut,’’ 3274 tons. 


£21 PALESTINE, EGYPT, GREECE Cruise. Twenty-six days. 
Ticket Dover, Calais, Marseilles included. } 


£10 10s., £11 11s., £13 13s. and £14 14s. TOURS TO ROME, 


ecember 21 and December 28. 


Seeretary, 5 Endsleigh Gardens, Euston, N.W. 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 


THE MOST PERFECT. 
No Flickering. Superb Mechanism. Price £7 7 0, 
The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 
See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- , 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. — to the Royal Polytechnic Institution, Dr. H. GRaTTAN 
Guinness, &c. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6d@. Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4@. Small Illustrated Catalogue, 100 pages, free, 5d. List of 
60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d. ; 
Postage, 2@. Pamphlets Free. W. C. HUGHES, Spscia.ist, 
Brewster House, 82 Mortimer Road, Kingsland, N. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


WATKINS 


RADIUM, PITCHBLENDE, &c. 


ROCK SECTIONS. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 


MINERALOGISTS, &c., 


To Science & Art Department, British, Indian, & Colonial Museums, &c. | 


Office and Stores :— 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


& DONCASTER, 


ATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY 


SPECIAL SHOW-ROOM FOR CABINETS. 


Be Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are pa to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 
COLLECTIONS IN POLISHED DEAL CABINETS AND BOXES. 


MINERALS, ROCKS, OR FOSSILS. 


| 25 Specimens, 5/6; 50 do., 10/6; 100 do., 21/-; 200 do, 42/-; 


300 do., - 
Adapted for Examinations in Geology and Mineralogy. 
A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 

Hammers, Chisels, Blowpipe Cases, Card Models of Crystals, 
Glass-Capped Boxes, Card Trays, and all Geological and 
Microscopical Requisites. 

Cabinets, Trays, and Glass-Capped Boxes made to order. 
CATALOGUES GRATIS. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, risia, Pedicellina, Holothuria, Asterias, Echinus ; 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices a more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


Communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 
& 


5s. 
To ALL PLaces ABROAD :— 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


CHARGES FOR 


*Three Linesin Column. ........0 2 6 
One Sixteenth Page o10 
One Eighth Page, or Quarter Column o18 6 
Quarter Page, or Halfa Column... . 0 
Half a Page, ora Column . 

* The first line being in heavy type is charged for as Two Lines 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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TOWNSON & MERCER) 
| ESTABLISHED 1798 (OVER A CENTURY). 
| 


RETAIL—89 Bishopscate Street WITHIN, E.C. WHOLESALE~34 CAMOMILE STREET, 


Scientific Apparatus Manufacturers and Laboratory 
Outfitters to the Home and Colonial Departments of 
H.M. Government, Scientific Institutions, Colleges. 
and the various Industries throughout the Worl. 


| LAVELLE’S IMPROVED SPHEROMETER. 


This spherometer is provided with an index-hand so arranged 
| that it can be moved freely without causing .5e¢ graduated disc 
to revolve and, by means of a ‘eral 
screw, can be fixed to indicate any 
degree on the disc. This arrangement 
enables the operator to know the 
number of revolutions, and fractional 
parts of a revolution, which the disc 
makes. 

Another improvement, of som« 


| 


for Temperatures up to 1400° C. 
| 


m- 
portance, is that the legs being pro. 
= vided with screw threads instead of 
being fixed, the range of the sphero. 
meter can be regulated to any extent 
and the zero of the disc be set with great accuracy to the edge 
of the upright scale. 


ELECTRIC HEATING APPARATUS 


In Various Applications. 


Large Illustrated Catalogue is. 6d. Post Free. 
(Refunded on First Order.) 


Nature says :— ‘Describes appliances for meeting almost every 


goatee want, both for domestic and Scientific or Laboratory The price of this instrument is only 10/6. 
| Sole Makers— 
Contractors to the Admiralty, War, India, and Colonial Offices, ai 34 CAM OM | LE STRE 3 E.C. 


g@e- SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. 


CONTRACTORS TO HIS MAJESTY’S GOVERNMENT, 


148 HIGH HOLBORN, LONDON, W.C. 


MANUFACTURERS OF APPARATUS FOR TEACHING 


CHEMISTRY, PHYSICS, MECHANICS, 
HYDROSTATICS, &c. 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. 
CATALOGUES POST FREE. STUDENTS’ SETS OF APPARATUS. 


THE STEREQSCOPE, 


THE STEREOSCOPIC COMPANY, 
106 & 108 Regent Street, W., 

and 54 Cheapside, E.C. 

[Spletendon THE CLYDE MOTOR CYCLE. | 


Ampero, London. 


Catalogue Free, 


Printed by Richarp CLay AND Sons, Limiren, at 7 & & Bread Street Hill, Queen Victoria Street, in the City of London, an! publishe | by MACMILLAN 
Co., LimiTED, at St. Martin's Street, London, W.C., and THz Company, 66 Filth Avenue, New Nov. 19, 1903- 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“* To the solid ground 


Of Nature trusts the mind which builds for aye.’’—WorpsWwortu. 


No. 1778, VOL. 69] 


Registered as a Newspaper at the General Post Office.] 


THURSDAY, NOVEMBER 26, 1903. 


[PRICE SIXPENCE. 


t 


{All mae are Reserved. 


NEW LANTERN. SLIDES. | 


SEASON 1903-1904, 


Ambulance—First Aid. 

America, North. 

Among the London Poor. 

Armies, Types forven 

Bacteriology. Tropical 
Diseases 

Balkans Revolt. 

British Dominions beyond the 
Seas. British Navy. 

Burmah, 

Canada. 

The Cave Dwellers of Equa- 
torial Africa, 


Consumption—the Open-Air | 


Cure. 
Delhi and the Durbar. 
Dore’s Bible. 
Evolution of a Fro: 

Firing a Lyddite S ell. 
Fungi—British, Esculent, Non- 
Edible & Poisonous Species. 

Greece. 
Holy Land. 
Humorous Drawings. 


Hymns, Illustrated. 
India. 


Italy. 

King’ Edward _VII.’s Reign! 
Events 

** Knowledge,” NewSeries. 

Life of Lor Salisbur m 

London and London Life. 

Mediterranean, Shores of. 

Natural History. 

New Testament. 

Sea Pictures. } 

Shakespeare’s Plays, Char- 
acters from. . 

South Pacific Islands. 


| Sports and Pastimes. 


Submarine Warfare. 
Switzerland. 

Timber, Growth of, &c. 

of Our Lord Jesus 


Tissot" 's Old Testament Series. 
Subjects 
ireless Telegraphy. 


Supplementary List of Lanterns and Slides, Post Free. 
NEWTON & CO., 
By Royal Warrant Opticians, d&c., to His Majesty the King. 
3 FLEET STREET, LONDON. 


REYNOLDS & BRANSON, Ltd. 
Chemical and Scientific Instrument Makers to the indian 
Gover t and and Art Department. 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and Electricity. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
Illustrations, free on application. 
DEsiGNs OF BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS, 


14 COMMERCIAL STREET, LEEDS. 


original diagrams. Also 


THE NEW BOOK 
PRICE ONE SHILLING. 


Containing an ori inal description of the principles and 
function of the photographic lens. Together with the 
latest workshop methods. 

Then there follows a series of chapters on practical 
aotogmehy and the effect of lenses on results. The 
chief types are discussed and compared by means of 

an on the 
Theory and on a new system of 
is entitled 


“PHOTOGRAPHIC LENSES: 


A SIMPLE TREATISE.” 
By CONRAD BECK and HERBERT ANDREWS. 


POST FREE 4/23 
350 Pages, 45 Engravings, 150 Diagrams, Cloth Bound. 


ens testing. The boo! 


EDITION DE LUXE, 3/6 POST FREE. 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


NEGRETTI & ZAMBRA’S 
ELECTRICAL 
SELF-RECORDING 
RAIN GAUGE. 


Illustrated Price List and full particulars post free on 
application to 
NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT. 

Branches: 45 CORNHILL, and 122 REGENT STREET, 
LONDON. 


| 
3 
eral 
vent 
the 
mal 
pro- 
1 of = 
ero- | % 
tent 
dge 
| 


XXxXil 


NATURE 


[NovEMBER 26, 1903 


SCIENCE MASTER required in January, 
to teach Chemistry and Physics in Day and Evening Classes—well- 
known School in Ireland. Salary, £150. Address Griffiths, Smith, 


Powell & Smith, Tutorial hoonts (Estd. 1833), 34 Bedford 
Street, Strand, London. 


SCIENCE MASTER required for important 


Engineering College—Lond. B.Sc. with practical experience in Engin- 
eering desired. An adequate salary will be given to a suitable man. 
No. 474. Address Grirritus, & Smitu (as above). 


LECTURER in CHEMISTRY required for 


important Technical School. Salary, £150. No. 413. Address 
Grirritus, Smitu, & (as above). 


BIRKBECK COLLEGE, 
(BIRKBECK INSTITUTION.) 
BREAMS BUILDINGS, CHANCERY LANE, E.C, 


DAY AND EVENING CLASSES. 
SYSTEMATIC SCIENCE COURSES for Degrees (Lectures and Labo: 
tory work) under RECOGNISED TEACHERS of the UNIVERSITY 

OF LOND 
Chemistry 


J. E Mackenzie, Ph.D., 


Physics... ove on GrirFitus, D.Sc. 

ENDLE, 

Botany _... on S. E. Cuanvier, B.Sc. Coy 


ASSISTANT SCIENCE MASTER required 


—Graduate—for and Chemistry. Salary, £120, County 
School. No. 460. Address Grirrirus, Smita, & Situ 
(as above). 


SCIENCE MASTER required for High 


Class School. Pupils preparing for Navy. Principal Subjects : Physics, 
Mechanics and Mathematics. Salary, £90, with Board and Resi- 
dence. No. 436. Address Grirrirus, SMitu, Power & (as 
above). 


SCIENCE MASTER required torChemistry, 


Physiography and Mathematics. Salary, £110 non.-res. Secon- 
dary Day School. No. 470. Address GrirritHs, Smitn, & 
SMITH above). 


SCIENCE MASTER required for County 
School. General Work. Salary, £75, with Board and Residence. 


No. 338. Also MASTER for Mathematics and Science. London 
School. ‘Time for private study. Salary, £70, with Board and 
Residence. Address Grirritus, & Smitrn, Tutorial 


Agents (Estd. 1833), 34 Bedford Street, Strand. 


SALOP COUNTY COUNCIL. 
HIGHER EDUCATION. 


Notice is hereby given that an Examination will be held in Shrewsbury 
on January 12 and 13, 1904, to fill up an Exhibition in Science Subjects of 
the value of £50 a year, tenable for not more than three years, by young 
men who hold; or have held, a Scholarship or Exhibition (other than a £50 
County Council Scholarship) at some University or College of University 
rank approved by the Higher Education Committee of the above Council. 

The Exhibition is open to natives of Shropshire, and also to those who 
have been receiving their education within the county for the two years 
immediately preceding the time at which they joined the institution in 
which they hold, or have held, the qualifying Scholarship. 

All entries of candidates intending to compete must be received on or 
before December 12, 1903, by W. H. Penptesury, M.A., Secretary for 
Higher Education, Shirehall, Shrewsbury, from whom further particulars 
may be obtained. 

In awarding the Exhibition special regard will be had to the need of 
qualified candidates for further pecuniary assistance. 

November 23, 1903. 


UNIVERSITY COLLEGE, LONDON. 


(UNIVERSITY OF LONDON.) 
CHAIR OF HYGIENE AND PUBLIC HEALTH. 

The Council will shortly proceed to fill the Vacancy in | Chair 
occasioned by the death of Professor W. H. Corfield, M.A., 

Applications, accompanied by such testimonials as Camidates may 
wish to ae should reach the SecreTary on or before Thursday, 
December 31. 

Full particulars will be sent on application. 

G. CAREY FOSTER, Principal. 


THE UNIVERSITY OF LIVERPOOL. 
FACULTY OF ENGINEERING. 

An ASSISTANT LECTURER will be appointed to give lectures in 
Civil Engineering, and lectures with field work in Surveying, and to assist 
the teaching staff in the absence of Professor Hele-Shaw during the Lent 
and Summer Terms, 1904. 

A fee of One Hundred Guineas will be paid for the two terms. 

Applications, which must be received on or before Tuesday, December 1, 
must be addressed to the DEAN oF THE ENGINEERING *ACULTY, The 
University, Liverpool. 


BRUNT’S TECHNICAL SCHOOL, 


MANSFIELD. 

An ART TEACHER is wanted in the above Secondary Day School for 
Boys and Girls. Must have had experience in teaching drawing and 
brushwork. To commence after Christmas holidays. eres 495 per 
annum, which may be increased by assisting in the School of Art. 

yy with copies of testimonials and names of references, to be 


€ at once to 
C. E. STACEY, B.A., B.Sc. 


Mansfield. 


LINNEAN SOCIETY OF LONDON. 


Notice is hereby oo that the General Meeting to be held on 
December 3 next will be made Special for the election of a Councillor and 
see Secretary in the room of Professor George Bond H 
resigned. 


owes, 


B. DAYDON JACKSON, General Secretary. 


Zoology ... wee H. W. UnTHANK, B.A., B.Sc, 
Geology and Mineralogy Gro. F. Harris, F.G.S. 


Assaying, Metallurgy & Mining Gero. Parcuin, A.R.S.M. 
French, German, Spanish, Russian, Dutch, and Italian. 
EVENING CLASSES are also held in Biology, Physiology, Practica} 
Geometry, Building and Machine Construction, Steam, Theoretical and 
Applied Mechanics, Land and Quantity Surveying, and Estimating. 
Courses for Conjoint Board, Dental and Pharmaceutical Examinations, 
Further information on application to the PRINCIPAL. 


CITY OF LONDON COLLEGE. 


WHITE ST., MOORFIELDS, E.C. 


(Near Moorgate Street and Liverpool Street Stations.) 
PrincipAL: SIDNEY HUMPHRIES, B.A., LL.B. 


FIFTY-SIXTH SESSION, 1903-4, 
EVENING CLASSES in ALL BRANCHES of SCIENCE 


at almost oom Sees. 

Well-e d LABORATORIES for Practical Work in 
CHEMI BIOLOGY, PHYSIOLOGY, BOTANY, 
GE OLOGY. and all branches of PHYSICS. 

Special Classes for London University, Conjoint Board, Pharmaceutical 
and othe#examinations, Classes are also held in all Commercial Subjects, 
in Languages, Literature and Art. All Classes are open to both sexes; 
Library, teading and Coffee Rooms open to members. Numerous 
valuable prizes awarded annually. 

Prospectuses, and all other fibration, gratis on application. 


DAVID SAVAGE, Secretary 


EAST LONDON TECHNICAL 
COLLEGE, 
MILE END ROAD, E. 

For Session 1903s Day and Evening Classes with laboratory and workshop 
instruction will be held by recognised teachers of the University of London 
in preparation for the Matriculation and Degree Examinations of the 
University, and in general science subjects. For fees and time table see 
CALENDAR, price by post 44d. 

J. L. S. HATTON, Director of Studies. 


GOACH ING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS. 
For particulars apply to R. C. T. EVANS, 
Heathcote Science Laborator 
9 Heathcote Street, roel s Inn Road, W.C. 


To SCIENCE MISTRESSES. (1) Required 
for important Ladies’ College. MISTRESS for Botany, Physics, 
Nature Study, and Mathcs. An adequate salary will given to 
a suitable iady. (2) Good Botany and Elementary Chemistry. Salary 
up to £100, non-resident. (3) Mathcs., Chemistry, Botany, and 
Drawing. Fair salary. Numerous other high-class vacancies. List 
of appointments on application. — Address GrirritHs, Smirn, 
Powe. & Smitu, Scholastic Agents (Estd. 1833), 34 Bedford Street, 
Strand, London. 


ZOOLOGICAL SOCIETY OF LONDON. 

The COUNCIL will shortly proceed to APPOINT a RESIDENT 

SUPERINTENDENT of the Zoological Gardens, Regent's Park. 

Salary, £400 per annum, and residence. Applications, with evidence as to 

+ oe cation, should be in the hands of the Secretary, 3 Hanover Square, 
» by December 11, 1903. 


NORTHERN POLYTECHNIC 
INSTITUTE. 
HOLLOWAY, LONDON, N. 


The Governors of the above Institute invite applications for the following 
appointments, to date from January 1, 1904. (1) Head of Building Trades 
Department. Salary, £250. (2) Assistant in Building Trades Department. 
Commencing Salary, ¢. roo. (3) Assistant Lecturer and Demonstrator in 
Chemical Department. Salary, £90. 

Forms of application, to oa returned not later than December 14, may be 


obtained from 
W. M. MACBETH, Clerk to the Governors. 
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X-RAY, &c. APPARATUS 


Or THe HIGHEST QUALITY anp FINISH ony. . 
As supplied by us to H.M. Government and the leading Hospitals TRADE BRAND 
and Electro- Therapeutic Workers throughout the World. MARK 


Cox’s 


Pedestal”’ Pattern CAEMICALS 
HIGH 
FREQUENCY 
OUTFIT, 


as used at the Middlesex and 
many other hospitals. With 
Drawer for Electrodes. Price 
£12. Special Insulated Handle 
with set of Electrodes for 
same, £4 10s. 


ba N.B.—Our INDUCTION COILS and 

fe--A APPARATUS are not only less 
costly than other makers’, but give 
results unexcelled by any of them. 


Pyregaitic acia 


Oe Our Illustrated List with 
Instructions upon How to Work is 
out of print. A New and Enlarged 
Edition will be ready shortly, and 
applications are invited for its receipt 
vee by post on publication. 


HARRY W. COX, Ltp., HILL 


Factory AND OFFICES: 


9, 10 & 11 CURSITOR STREET, CHANCERY LANE, LONDON. 


ESTABLISHED 1807. 


& CO... 
AUCTIONEERS OF VALUABLE AND STANDARD BOOKS 


IN ALL DEPARTMENTS OF LITERATURE, 


INCLUDING 


THE VARIOUS BRANCHES OF SCIENCE. 


ALSO MANUSCRIPTS, AUTOGRAPHS AND ENGRAVINGS. 
VALUATIONS FOR PROBATE, Xc. 


SALES EVERY WEEK. CATALOGUES OR TERMS OF SALE ON APPLICATION. 
Auction Rooms: 115 CHANCERY LANE, LONDON, W.C. 


Telephone 7291 ‘‘ Central.” 


NEW MODEL INTERCHANGEABLE PART 
CAMERA FOR SCIENCE WORKERS. 


A most useful pattern Camera for Laboratory or 
Natural History work. 
The base A consists of two sliding frames 27ins. lon 
when closed, or extending to 48 ins., the bodies B, C, D, 
(detachable) can be separately fixed in any position by 
the milled heads. 

Fic. 1.—Shows the camera set up for making a negative from a 
lantern slide or a lantern slide from a negative, on an enlarged, 
same size, or reduced scale. The lens panel in D is interchange- 
able with carrier in B. 

Fic. 2.—Shows the apparatus set up as a long focus camera, or 
for Photomicrography ; the removable panel in body B being fitted 
with a flange for a lens or sleeve for tube of microscope. 

Light Filters and all appliances for Orthochromatic and Colour 
Photography, Cameras, &c. 
SANGER-SHEPHERD & CO., 
TORY AND OFFicEes 


Fac s— 
5,6 & 7 GRAY’S INN PASSAGE, HOLBORN, LONDON, W.C. 
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ALLAN GLEN’S SCHOOL, GLASGOW. 


ASSISTANT MASTER wanted. State qualifications for ‘‘ School of 
Science’ work. Refer to general training, modern languages, and athletics. 
Salary commences at not less than £120 per annum. Apply by letter to 
Dr. Kerr, 78 North Hanover Street, Glasgow. 


Inter. B.Sc. (Lond.), 22 (Maths., Mechs., 


Phys., Chem.), five years on staff of a Tech. Inst., seeks suitable 
employment as Science Teacher, Demonstrator, Assistant in Private 
Work, &c.—"C.,” 66 Franche Ct. Rd., L. Tooting, S.W. 


Wanted by a B.A. (Cantab.), post as 


CHEMIST; two years’ experience in Laboratory of Sugar Refinery ; 
original research ; highest references.—Reply to ‘‘ R. P.,” 21 Ravens- 
bourne Gardens, Ealing, London, 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Conbsites Higher 
Local, thorough acquaintance with Modern Languages). + 

Revision, Translation. Scale of charges on application. The C 

bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


GLASS BLOWER.—H. Helm, 66 Hatton 


Garden, London, E.C., Actual Maker of ad/ kinds of X-Ray and 
Vacuum Tubes, Glass lustruments, Mercury Pumps, &c. Any kind of 
Glass Apparatus made from sketch or repaired, for Scientific Men and 
Laboratories. Lessons and Performances given here, or at Colleges, &c 


BRITISH BOTANICAL ASSOCIATION, LTD. 


Formerly : Scientific Dept. THE LABORATORY, 
Messrs. J. Backhouse & Son, Ltd. HOLGATE, YORE. 


BOTANICAL MATERIAL 


of all kinds for teaching purposes, fresh or in alcohol. WEEKLY BOXES 
of PLANT-OBJECTS for NATURE STUDY. High-claxs Micro- and 
Lantern Slides ; Museum Specimens; Apparatus. Revised Catalogues in 
course of preparation. 


Address orders and communications to the DIRECTOR. 


JUST PUBLISHED. With 41 Plates. 8vo. 215, net. 


THE EVOLUTION 
EARTH STRUCTURE: 


With a Theory of Geomorphic 
Changes. 


By T. MELLARD READE, 


F.G.S., &e. 


LONGMANS, GREEN & CoO, 
39 PATERNOSTER ROW, LONDON, E.C. 


FASCICULI MALAYENSES : 


ANTHROPOLOGICAL AND ZOOLOGICAL RESULTS OF AN 
EXPEDITION TO PERAK AND THE SIAMESE 
MALAY STATES, 1901-2, 

Undertaken by 
NELSON ANNANDALE & HERBERT C. ROBINSON, 


under the auspices of the University of Edinburgh and 
wiveretty College, Liverpool. 


Zoology.—PART I., now With 1o Plates (two hand-coloured) . 


and 4 Illustrations in the text, 4to. 30s, net. 


Itinerary.—Ready shortly. Containing brief account of each Collecting 
Station. With Map and 4 Plates. 4to. 5s, net. 


*,* A Prospectus of the complete work will be sent on application. 


LONGMANS, GREEN & CO., 
39 PATERNOSTER Row, Lonpon, 


SCIENTIFIC AND 
EDUCATIONAL BOOKS 


NEW & SECOND HAND. 
ge LARGEST STOCK in LONDON of SECOND. 
HAND School, Classical, Mechanical, ELEMEN. 
TARY and ADVANCED SCIENTIFIC BOOKS 
at about HALF PUBLISHED PRICE. 
Mathematical, Theological, and Foreign Books. 
KEYS AND _TRANSLATIONS. 
J. POOL. CO. 


STABLISHED 1854), 


104 CHARING CROSS ROAD, 


(Formerly of 39 STRAND). 
Enquiries by letter receive immediate attention. 


JUST PUBLISHED. 8vo. 2s. net. 
THE ANALYTICAL CHEMISTRY 
OF URANIUM. 


By HARRY BREARLEY, 


Joint Author of Brearley and Ibbot “Analysis of 
Steel-Works Materials.” 


LONGMANS, GREEN & CO., 39 PaTerNosteR Row, Lonpon, E.C. 


BARGAINS in SCIENCE BOOKS 


NOW READY. 

H. J. GLAISHER’S November Catalogue of New Purchases of 
Publishers’ Remainders in all branches of Literature, in- 
cluding the various departments of SCIENCE, Post Free. 
H. J. GLAISHER, Remainder & Discount Bookseller, 


57 Wigmore Street, London, W. 


PRINCE’S 


SCIENG LENDING 


LIBRARY. 


Annual Subscription (Town or Country) One Guinea. 
N.B.—Workers in Science are informed that all important and new works 
may be borrowed in these subjects—Astronomy, Biology, Chemistry, 
Electricity, Geology, Logic, Medicine, Microscopy, Photography, Physics, 
Psychology, Sociology, &c. 
Subscriptions can be entered at any date. Zerms post free on application. 
85 PRAED STREET, LONDON, W. 


With 30 Original Illustrations. Price as. 6d. 


The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed., 
Dental to Evelina Southwark. 
HE SAME AUTH 
The DISEASES of CHI LDREN’ S TEETH. 
Well Illustrated. Price 7s. 6d. 
SEGG & CO., 289 and 291 Regent Street, London, W. 


LANTERN and 
MICROSCOPICAL S LI DE 
In all branches of NATURAL HISTORY, from 6/- per dozen. 
ver 20,000 in Stock 
(As supplied to the Principal Universities, Technical Schools, &c. 
Send for Catalogues to the actual preparers. 
FLATTERS & GARNETT, Ltd., 
Dealers in everything Microscopical, 48 Deansgate, Manchester. 
LaporaTonies : 16 & 18 Road, LonasicuT, M/c. 
N.B.—Special Series of 48 Microscopical Slides for Students of 
Botany, in box, 21/- net. Book of Original Diagrams illustrating 


this Series, 1/- net. 

MICROSCOPES, NATURE STUDY appliances, &c. 
PHOTO-MICROGRAPHIC APPARATUS. LEACH'S LANTERN MICROSCOPE. 
Speciality, LANTERN SLipEs from Negatives, Book Illustrations, &c. 
Correspondence invited. 
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SOCIETY FOR PROMOTING CHRISTIAN KNOWLEDGE. 


EARLY BRITAIN—ROMAN ROADS IN BRITAIN. By Thomas 
CODRINGTON, M.Inst.C.E., F.G.S. Feap. 8vo, with several Maps, cloth boards, 5s. 


‘he T/MES says :—*‘ Mr. Codrington’s book has much to recommend it to the antiquary and the topographer. To come 
sabden ly upon a book literally packed with suggestions for the well being of the walker is, in this year of grace and automobility, 


no smali joy.” 
EARLY BRITAIN—ROMAN BRITAIN. By Edward Conybeare. 


Feap. 8vo, cloth boards, 3s. 6d. 


WAVES AND RIPPLES IN WATER, AIR, AND ATHER. Being 
. Course of Christmas Lectures, delivered at the Royal Institution of Great Britain. By J. A. FLEMING, M.A., 
D.Se., F.R.S. With numerous Illustrations. Crown 8vo, cloth boards, 55. 


The Cheapest Comprehensive Dictionary in the World. 


THE S.P.C.K. ENCYCLOPADIC DICTIONARY. 


Consisting of 5,336 pp., Imperial 8vo. 
Is the Largest DICTIONARY published—over 200,000 words. 


It is an easier, simpler, handier DICTIONARY than any other, and is an ENCYCLOPZADIA as well. 
DISTINCTIVE FEATURES OF THE “ENCYCLOPDIC DICTIONARY.” 


[ts comprehensiveness, and its wideness of range in point of time. Its thoroughly encyclopedic character. 

the ‘‘ Encyclopedic Dictionary,” by combining in one all these special The large number and practical character of its illustrations. 
glossaries or vocabularies, effects a double saving, an economy of time The numerous pictorial illustrations, although eminently artistic in 
and money. character, are in no sense mere embellishments, but in every case 

Its richness and completeness of the illustrative quotations. help to elucidate the text. 


INVALUABLE FOR THE HOME, THE wr AND THE SCHOOL. In 7 volumes, cloth, 255. ; half-bound, 32s. 


STAR ATLAS. Containing Maps of all | POISONOUS PLANTS IN FIELD AND 


the Stars from 1 to 6°5 Magnitude between the North Pole and 34° GARDEN. By the Rev. Prof. G. HENSLOW, M.A., F.G.S., 

South Declination, and of all Nebula and Star Clusters in the same F.L.S. With numerous Illustrations. Small post 8vo, cloth boards, 

Region per visible in of 2s. 

Explanatory Text by Dr. HERMANN J. KLEIN. ranslate: y 

Eomunp McCuure, M.A., M.R.I-A., F.L.S.. With 18 Maps. Third | ROMANCE OF LOW LIFE AMONG 

Edition (R.A. and Dec. brought up to 1900 as far as Text is concerned), PLANTS: Facts and Phenomena of Cryptogamic Vegetation. By 

Revised and Enlarged. Imperial 4to, cloth boards, 1os. M. C. COOKE, M.A., LL.D. With numerous Illustrations. Post ne 
MATTER, ETHER AND MOTION: the 8vo, cloth boards, 4s. ay 


en and Relations of Physical Science. By A. E. DOLBEAR, 
A.B., A.M., M.E., Ph.D., Professor of Physics, Tuft’s College, U.S. A. 

Edition, Edited by Prof. ALrrep Lopce. Illustrated. Crown 
8vo, cloth boards, 5s. 


FREAKS and MARVELS of PLANT 


LIFE; or, Curiosities of Vegetation. By M. C. COOKE, M.A., 
LL.D. With numerous Illustrations. Post 8vo, cloth boards, 6s. 


THE ROMANCE OF SCIENCE SERIES. 


SOUNDING THE OCEAN OF AIR.| DISEASES OF PLANTS. By Prof. 


Being Six Lectures Delivered before the Lowell Institute of Boston in MARSHALL WARD. With numerous Illustrations. Post 8vo, cloth 
December, 1898, by A. LAWRENCE ROTCH, S.B., A.M. With boards, 2s. 6d. 
numerous Illustrations. Small post 8vo, cloth boards, 2s. 6d. TIME and TIDE: a Romance of the Moon 


THE MACHINERY of the a RSE. Third Edition, Revised. By Sir ROBERT S. BALL, LL.D., F.R.S. 
Mechanical Conceptions of Physical Phenomena. Illustrated. Post 8vo, cloth boards, as. 64. 


DOLBEAR, Pb.D., Professor of Physics, Tuft’s Collen’, Usa THE STORY ofa TINDER-BOX. By the 


Small post 8v0, with several Diagrams. Cloth boards, 2s. late CHARLES : MEYMOTT TIDY, M.B.M.S., F.C.S. With 
THE SPLASH OF A DROP. By Prof. numerous I|lustrations. ‘ost 8vo, cloth boards, 2s. 
WORTHINGTON. With Post 8vo, cloth | THE BIRTH and GROWTH of WORLDS. 
boards, 1s. 6d. A Lecture by Prof. GREEN, M.A., F.R.S. Post 8vo, cloth boards, 15. 
OUR SECRET FRIENDS AND FOES. | SOAP BUBBLES and the FORCES which 
Ry PERCY FARADAY FRANKLAND, Ph.D., B.Sc. (Lond.), MOULD THEM. Being a Course of Three Lectures delivered at 
P.R.S. Fourth Edition, Revised and Enlarged, with several Illustra- the London Institution, in December, 1889, —_ January, 1890, before a 
tions. Small post 8vo, cloth boards, 3s Juvenile Audience. By C. V. BOYS, A.R.S.M., F.R.S. With 


“Ic is a book which every Clergyman, every Magistrate, every Guardian numerous Diagrams. Post 8vo, cloth boards, 2s. 6d. 
of the Poor, every Governor of a School, ought to possess and master."— SPINNING TOPS. The Operatives’ Lec- 
lpg ture of the British Association Meeting at Leeds, September, 1890. By 


COLOU R. By Sir W. de W. Abney, K.C.B., Prof. J. PERRY, M.E., D.Sc., F.R.S. With numerous Diagrams. 


Post 8vo, cloth boards, 2s. 6d. 


F.R.S. With numerous Diagrams. Post 8vo, cloth boards, 2s. 6d. 
. THE MAKING OF FLOWERS. By the 
COAL. By Prof. R. Meldola. With Rev. Prof. GEORGE HENSLOW, M.A., F.G.S., F.L.S. With 
umerous Diagrams. Post 8vo, cloth boards, 2s, 6d. several Illustrations. Post 8vo, cloth boards, 2s. 6d. 


LONDON: NORTHUMBERLAND AVENUE, W.C.; 43 QUEEN VICTORIA STREET, E.C. 
BRIGHTON: 129 NORTH STREET. 
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G. BOWRON, 


57 EDGWARE ROAD, LONDON, W., 


has always on hand a large and varied stock of 


SECOND-HAND 
APPARATUS} 


AND PHYSICAL 
BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 
EXTREMELY MODERATE PRICES. 
As supplied to the National Physical Laboratory ; Aberdeen, Aberystwyth, 
Birmingham, Nottingham and Glasgow Universities ; Bedford, Bradford, 
Clifton, Heriot Watt and Yorkshire Colleges ; and twenty other Scientific 
Institutions, Polytechnics, &e. 
low 
ga Nature says: ‘‘ Teachers requiring efficient apparatus at a lc 
cost for lecture or laboratory purposes, might consult the list with 


advantage.” 
List on abplication by mentioning NATURE. 


DARTON’S LATEST IMPROVED 
SELF-RECORDING BAROGRAPH, 
On Oak Bracket 
complete, 
5s. 


Can be obtained t/: ough 
all Opticians, or of the 
Sole Makers, 


DARTON & Co, 


CLERKENWE|| 
OPTICAL WoRKs, 
142 ST. JOHN ST,, 

LONDON, E.c. 
Mar ufacturers of STAN 
DARD METEOROLO- 
GICAL 
of all kinds—with Kew 
Certificates, if desired, 


HIGHEST CLASS 
LONDON WORKMANSHIP 
THROU: HOUT, 


N.B.—I/ obtainea 
indirectly. see that 
every instrument 
bears our nante. 
There are inferior 
imitations on the 
market. 


ABSOLUTE 
ACCURACY. 


W. WILSON, 


Maker of 
SPECTROSCOPES, SPECTROMETERS, 


GONIOMETERS, 
OPTICAL BENCHES, OPTICAL AND OTHER 


MEASURING INSTRUMENTS. 
BEST WORK. MODERATE PRICES. 


Price List Free. 


{, BELMONT STREET, CHALK FARM, N.W. 
WV SPECTRUM TUBES. 


Showing the Pure ectrum of 
Hydrogen; and eS actured on 
the premises. 

TOEPLER or SPRENGEL MERCURY 
VACUUM PUMPS, 


| 
} | to work automatically in combination 
i with Mechanical Vacuum Pumps, 


A. C. COSSOR, 54 Farringdon Rd., London. 


ORIENT-PACIFIC LINE PLEASURE 
CRUISES. 


To WEST INDIES, TENERIFFE, MADEIRA, 
GIBRALTAR, &c. 

The S.S. OR/JENT, 5631 tons register, 75<0 horse-power, will leave 
LONDON January 13, visiting Teneriffe, Barbados, Trinidad, 
Grenada, St. Lucia, Martinique, Jamaica, Cuba, Madeira, 
Gibraltar, arriving back in London March 7. Fares from 50 Guineas 


upw ards. 
M {r; . GREEN & CO. Head Office: 
anagers \ANDERSON, ANDERSON & CO./ Fenchurch Avenue. 
For passa: ee apply to the latter firm at 5 Fenchurch Avenue, London, 
E.C., or to West End Branch Office, 28 Cockspur Street, London, S.W. 


FREDK. JACKSON & Co, 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS, 
Importers, Manufacturers, and Dealers ia” 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price 
List of Chemicals, free on application. 
Telegraphic Address—‘‘ APPARATUS, MANCHESTER.” 
Telephone Number—2238. 


Apparatus for estim ition of sulphur in spent oxide. 


THE 
WEST LONDON SCIENTIFIC 


APPARATUS CO., 
DEODAR ROAD, PUTNEY, 
LONDON, 


READING TELESCOPE FOR 
GALVANOMETER WORK, &c. 


Will focus from infinity to 24 inches. Cross 
wires to eyepiece. Good! illumination and de- 
finition, Scale can be used in a horizontal or 
vertical position. Substantial stand of gunmetal 
and brass; no iron to affect galvanometer. V- 
shaped cradle for telescope capable of pointing 

in any direction. Thoroughly well made. 

Price £2. 
Ditto, but with first-class telescope, 
£2 17s. 6d. 

Rack and pinion to telescope, ros. extra. 
Manufacturers of all kinds of Physica! and 
Chemical Apparatus. Price list post free. 


PEAK 


(BY APPOINTMENT TO THE ROYAL INSTITUTION 


OF GREAT BRITAIN.) 


WAVE MOTION. 


Makers of the new Apparatus illustrating Wave Motion, 
designed and used by Dr. J. A. FLEMING in the 
Christmas Lectures at the Royal Institution. 


READING MICROSCOPES, RESISTANCE COILS, &c. 
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POPULAR SCIENCE SERIES. 


New Edition. Crown 8vo. 2s. 6d. cloth. 


1. HIDDEN BEAUTIES OF NATURE. 
by RICHARD KERR, F.G.S. With sg Illustrations. 
the Daily Telegraph says :— It is a work which cannot be read by any 
Nature-lover without genuine pleasure.” 
Just Ready. Crown 8vo, cloth gilt. 35. 6d. 


2. NATURE: CURIOUS AND BEAU- 
rIFUL. By RICHARD KERR. With 6g Illustrations. 

te Scotsman says :—** It gives plain descriptions and instructive pictures 
wny natural oddities, such as barnacles, sponges, birds that disguise 
themselves, petrified trees, amber, and so on. There could be no better 
through which to introduce a young reader to the study of nature.” 

] Birmingham Post says :—“‘ It is as interesting and instructive as it 
js delightful and uncommon.” 


Just Ready. With 169 Illustrations. Crown 8vo, cloth gilt. 3s. 6a. 


3. BACKBONELESS ANIMALS. 

Popular Natural History: The Invertebrata. By HENRY 

SCHERREN, F.Z.S., author of ‘‘ Through a Pocket Lens,” &c. 
With 169 Illustrations. 

Morning Post says:—‘‘It gives in simple language many details 
con erning the structure and habits of ‘ backboneless animals.’ There are 
chapters on mollusca, crustacea, star fish, and sea-urchins, insects, and 
sponges. _ The text is profusely illustrated, and altogether the publication 
is a practical elementary treatise on the invertebrata.” 


Recently Published. Crown 8vo, cloth gilt. 5s. net. 


WOODLAND, FIELD, AND SHORE. 
Wild Nature Depicted with Pen and Camera. By OLIVER G. 
PIKE. With Two Coloured Plates, and One Hundred and One 
Engravings of Birds, Animals, and Insects, from Photographs, taken 
direct from Nature by the Author. 

The Spectator says:—‘It is a very pretty book.” The Atheneum 
says“ It is admirable.” The Amateur Photographer says :—‘‘ Every 
lover of nature should possess it.” he Westminster Gazette says All 
his illustrations are excellent.” 

Profusely Illustrated. 2s. 6d. Cloth gilt. 

THROUGH A POCKET LENS. By 


HENRY SCHERREN. 
e Field says :—“‘ It is an exceedingly useful book, in which the powers 


of the pocket lens have not been exaggerated. We cannot imagine a more 
uselul preliminary training for a young student than working with a pocket 
lens through the course indicated by the author.” 


PUBLISHED AT 4 BOUVERIE STREET, E.C. 


J. & A. CHURCHILL’S BOOKS 
ON CHEMISTRY & PHYSICS. 


NEW EDITION, JUST PUBLISHED. 


CHEMISTRY, INORGANIC & ORGANIC. 
With Experiments. By CHARLES L. BLOXAM. Ninth Edition, 
by JOHN MILLAR THOMSON, F.R.S., Professor of Chemistry in 
King’s College, London ; and ARTHUR G. BLOXAM, Consulting 
Chemist and Chartered Patent Agent. With Engravings. 18s. net. 


PRACTICAL CHEMISTRY, and QUALI- 
TATIVE ANALYSIS. By FRANK CLOWES, D.Sc. Lond., 
Emeritus Professor of Chemistry in the University College, Nottingham. 
Seventh Edition. With 101 Engravings and Frontispiece. 8s. 6d. 


QUANTITATIVE ANALYSIS. By Frank 
CLOWES, D.Sc. Lond., Emeritus Professor of Chemistry in the 
University College, Nottingham; and J. BERNARD COLEMAN, 
Assoc. R,C. Sci. Dublin, Professor of Chemistry, South-West London 
Polytechnic. Sixth Edition. With 125 Engravings. os. 

BY THE SAME AUTHORS. 


ELEMENTARY PRACTICAL CHEMIS- 
TRY. Fourth Edition. With Engravings. 
Part I. General Chemistry. 2s. 6d. net. 
Part Il. Analytical Chemistry. 2s. 6d. net. 
INTRODUCTION TO QUANTITATIVE 


ANALYSIS. With 62 Engravings. 4s. 6d. 


A HANDBOOK OF PHYSICS AND 
CHEMISTRY. Adapted to the Requirements of the First Examin- 
ation of the Conjoint Board and for General Use. By HERBERT E. 
CORBIN, B.Sc. Lond., M.R.C.S., L.R.C.P., and ARCHIBALD M. 
STEWART, B.Sc. Lond. Second Edition. With 128 Illustrations. 
6s. 6d. 


A TREATISE ON PHYSICS. By Andrew 
GRAY, LL.D., F.R.S., Professor of Natural Philosophy in the 
University of Glasgow. 

I.—Dynamics and Properties of Matter. 
With 350 Illustrations. 15s. 


J. & A. CHuRcHILL, 7 GREAT MARLBOROUGH ST., LONDON. 


Messrs, CONSTABLE’S LIST. 


HARDENING, TEMPERING, 
ANNEALING & FORGING OF STEEL. 


By JOSEPH V. WOODWORTH. 
A Treatise on the Practical Treatment and Working of High 
and Low Grade Steel. 
Demy 8vo, 288 pages, with 201 Illustrations. ros. net. 


This book deals with the treatment and working of high and 
low grade steel. Mr. Woodworth’s qualifications to deal with 
the subject in all its branches spring from many years of 
experience, and have been supplemented by the aid and 
opinions of the reference books, journals, and experts he has 
consulted. 


NOW READY. 


LIQUID FUEL AND ITS COMBUSTION. 
By W. H. BOOTH, M.Am.C.E. 
Illustrated. Imperial 8vo. 245. net. 


THE ENGINEER IN SOUTH AFRICA. 
By STAFFORD RANSOME, M.I.C.E., 
Special Commissioner of 7he Engineer in South Africa. 
Illustrated. Demy S8vo. 7s. 6d. net. 


A Review of the Industrial Situation in South Africa and a 
Forecast of the Possibilities of the Country. 


‘*This book should find a ready market. The chapter on 
politics and industry throws light on many obscure points. The 
section dealing with the prospects of employment should be 
carefully read by all intending emigrants. That dealing with 
the British manufacturer is an eye-opener regarding present 
methods. This section should be carefully read by all who con- 
template the establishment of markets or agencies for their 
goods. The plates which illustrate the book are excellently 
reproduced, some excellent sketch-maps serve to locate the 
points of engineering importance.” —Z/ectricity. 


PRACTICAL ELECTRO-CHEMISTRY. 
By BERTRAM BLOUNT. 


Fully Illustrated. New Impression. Demy 8vo. 155. net. 


ENGINE TESTS AND BOILER 
EFFICIENCIES. 


By J. BUCHETTI. 
Edited and Translated by Alexander Russell, M.Inst.E.E. 
With 179 Diagrams. Demy 8vo. Ios. 6d. net. 


An excellent work on its subject.” —Z/ectrical Review. 
‘* The licerature of the subject has been enriched by the ad- 
dition of M. Buchetti’s valuable work in English.” —/ectrician. 


THE ART OF ILLUMINATION. 
By LOUIS BELL, Ph.D. 


A STUDY OF THE UTILIZATION OF ARTIFICIAL LIGHT. 
Fully Illustrated. Demy 8vo. 10s. 6d. net, 


A. CONSTABLE & CO. 
WESTMINSTER. 


. 
> 
H, 
Ougk a 
Sf the 
3 
TAN Pas 
Kew 
red, 
J 
| 
| 
an 
8, 
rice 
4 
= 
TOSS 
| de- = 
or 
etal 
ting 
‘ 
and 
- 
—_ 
a 
= 
| 
> 
he 
ieee 
. i 
Ag 


XXXVIli 


NATURE 


[ NOVEMBER 26, 1903 


GOERZ TRIEDER 
BINOCULARS. 


The Perfection of Prismatic Glasses. 


Powerful. 
Definition 


Light. 


Compact. 
Exquisite, 


Fitted with the most convenient form of 
focussing adjustment. 


PRICES GREATLY 
REDUCED. 


OBTAINABLE FROM ANY OPTICIAN. 


PARTICULARS OF 


P. GOERZ, 
1 to 6 Holborn Circus, London, E.C. 


THE NEW 
“ STUDENT’S ” 
STANDARD BAROMETER. 


(REGISTERED NUMBER, 420,297.) 

This Instrument has been designed to meet th 
quirements of Students and others who find the nex | of 
a Barometer which will give exact readings, «nd 
cost but a moderate sum. 

It appeals especially to Colleges and Schools for 
Demonstration purposes. 

The construction is on that of the well-known * For’ » 
principle. The level of the cistern mercury is reduc vle 
to zero, in exactly the same manner as in the more 
expensive forms. 


The diameter of the mercurial column is ‘25 inch, nd 
affords a bold, well-defined reading. The scales, by 
means of the double vernier, are capable uf being read 


to ‘or inch and ‘1 millimetre. It is mounted on a w:|]- 
polished, solid mahogany board, with plates for attach. 
ment to wall, opal giass reflectors for reading off, ind 
screws for vertical adjustment. 

The metal portions are all well bronzed and lacquer: 
and the scales are silvered brass. 

We confidently recommend this Instrument for use as 

“Standard ’’ in Colleges and Schools, private Obser: a- 
onaien. and by Gas and other Engineers. 

Price, complete, mounted as illustrated, 


£3 7 6 each, 
or may be had with one scale (either inches or mi |i- 
metres), and with thermometer on other scale, at same 
price. ° 
Sole Manufacturers— 


PASTORELLI & RAPKIN, Lto. 


46 HATTON GARDEN, LONDON. 
MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 
Contractors to H.M. Government. Estd. 1750 

Telegrams,‘* Rapkin, London.” Telephone,198t Holborn. 


MAY BE OBTAINED THROUGH ANY OPTICIAN. 
N.B.—If difficulty be found in securing any of our 

Instruments through your Dealer, kindly communicate 
with us. 


1/1oth scale. 


Rew Tilustrated Catalogue, 


INCLUDING ALL STANDARD & MOST RECENT APPARATUS IN 


RADIOGRAPHY, 


HIGH FREQUENCY, HIGH POTENTIAL, and other forms 
of ELECTRO-THERAPEUTIC TREATMENT, 


IS IN THE PRESS. 


Applications are invited for its receipt gratis on publication. 


ELECTRICAL MEASURING 
INSTRUMENTS 


AND 


PROTECTED RHEOSTATS. 
Illustrated List Post Free on Application. 

THE CHEAPEST DEAD-BEAT INSTRUMENTS OBTAINABLE. 

Da See Commendatory Notice in NaTuRE, January 30, 1902, page 304. 


ELECTRIC HEATING APPARATUS 


In Various Applications. 


Large Illustrated Catalogue is. 6d. Post Free. 
(Refunded on First Order.) 


Oe Narore says :--" Describes appliances for meeting almost every 
conceivable want, both for domestic and Scientific ox Laboratory 
Purposes.” 


Sole Agents on, ~ vem Kingdom and its Colonies for 
OHL’S world-famed 


PHYSICAL APPARATUS. 


Nature says :—‘* They supply almost everything required for 

ing purposes in a physical laboratory. Their goods are well known, 
and much of the apparatus is extremely well arranged for the purpose for 
which it is designed.” 


ISENTHAL & CO., 
85 MORTIMER STREET, LONDON, W. 


Contractors to the Admiralty, War, India, and Colonial Offices, &c, 


SCOTTISH PROVIDENT 
INSTITUTION. 


[N this SOCIETY are combined the ADVANTAGES of 


Mutual Assurance wis Moderate Premiums. 


The Premiums are so moderate that at most ages 
an Assurance of 431,200 or thereby may generally be secured 
from the first for the same yearly payment which would elsewhere 
assure (with profits) 42,000 only. 

The Whole Surplus goes to the Policyholders on 
a system at once safe and equitable, no share being given to those by 
whose early death there is a oss. 

Suarplus at Investigation, 61,581,000. 

Ower 60 per cent. of the Members who died during 
the Septennium were entitled to Bomuses which, mot-_ 
writhstanding that the Premiums 
do mot as a rule exceed the non- 
profit rates of other Offices, were, on the 
average, equal to ama addition of ower 50 per 
cert. to the Original Assurances. 


ENDOWMENT ASSURANCE WITH BONUS 
SPECIAL CLASS. 


PROSPECTUSES, with full information, sent on application. 


Accumulated Funds exceed £12,500,000. 


HEAD OFFICE: 6 St. ANDREW SQUARE, EDINBURGH. 
LONDON OFFICE: 17 KING WILLIAM STREET, E.C. 
West END BRANCH: 17 PALL MALL, S.W. 
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generative nuclei. But is such an _ interpretation 
ssible? I think not. 

On harvesting the plants the grain was found to be badly 
shrivelled, the Michigan Bronze crosses only producing three 
grains, none of which germinated. From about three 
hundred grains of the Rivet and Red King crosses, two 
hundred and sixty plants were raised. The rust appeared 
on these as early as March 16, and by June 15 many plants 
were orange-coloured even on the highest leaves. On 
co nting out the plot, 78 plants were found to be free from 
disease, 118 were slightly infected, and 64 were badly 
at:acked. By June 29 the epidemic seemed to be at its 
heieht, and a second count showed that the number of 
discase-free plants was reduced to 64, while 195 were in- 
fe ‘ed, for the most part badly." 

hese figures seem to be too close an approximation to 
the Mendelian ratio of 1:3 to be a mere accident, especially 
when taken in conjunction with the results of the first 
geceration. The susceptibility of wheat to the attacks of 
rust is therefore a definite Mendelian character. s 

\{ further researches should show that this capacity for 
resisting the attacks of disease-producing fungi is in reality 
a tangible characteristic, the plant-breeder, at all events, 
will have definite lines to go upon in attempting to solve 
one of our most important agricultural problems, namely, 

ing disease-resisting strains. 
R. H. BIFFen. 


PROBABLE ERROR IN VITAL STATISTICS. 


\ PAPER on “ The Degree of Accuracy of Statistical 
A Data,” by Mr. Carl C. Engberg, has been published 
by the University of Nebraska. ‘‘ This paper,”’ Mr. 
Engberg tells us, ‘‘ is written as a protest against the un- 
necessary refinement of statistical computations as carried 
out by the biometricians of to-day.’’ Mr. Engberg com- 
plains that the more ‘ prominent biometricians ” have 
worked with five or six figures when they might have 
worked with three or four with equally good results. He 
illustrates this by comparing Prof. Pearson’s work on 
enteric fever, published in 1894, with a revision of it by 
himself using: only three places of decimals. He considers 
that the one is as good as the other. He does not, how- 
ever, apply the test for relative goodness of fit of observ- 
ation to theory—Phil. Mag., July, 1900—but discards it 
without examining the analysis by which it is reached, on 
the basis of a paradox that he has not been able to see 
through. He appears to dislike the test because if 16,000 
observations are distributed in the same proportions in n 
groups as 1000 observations the former distribution shows 
a lower probability for the fit than the latter, if the same 
curve be used in both cases. This, however, must be right. 
16,000 Observations should give a result nearer a smooth 
curve than 1000. The percentage error has been discarded 
for years by trained biometricians; it was merely a 
temporary modus vivendi. 

As to the use of a greater or less number of decimal 
places, to those who work with mechanical calculators the 
number is practically indifferent, and to trained computators 
even a 7 or 1o figure table of logarithms is hardly slower 
in use than a 4 or § figure table. But are the decimal 
places when reached worth having? Very often not, very 
often they are. Mr. Engberg seems quite incapable of 
distinguishing between the two classes of cases. The only 
means of testing is to consider the probable errors of the 
results. The theory of the probable errors of the constants 
of frequency curves was not given until 1898, and it was not 
possible to say in 1894 how many places of decimals were 
cr were not necessary. Mr. Engberg appears to think that 
because vital statistics are tabled to one or even four year 
units, it is impossible to ascertain the values of constants 
to two or three decimal places of those units. He states, 
vaguely, that ‘‘ the constants cannot be more accurate than 
the data upon which they are based.’’ He might well have 
asked the American actuaries for their views on this point ! 
!ractical men do not work to 6 or 10 figures for the mere 
pleasure of it, and in the particular case cited by Mr. 
l'ngberg—* Makeham’s c’’—we have a constant which 


1 One plant overlooked. 
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has often to be raised to the fiftieth power! Does Mr. 
Engberg believe that the mean age at death of a population 
of several millions, classified solely by year of age at death, 
cannot be found to less than the rough year which is the 
basis of the grouping ? 

Mr. Engberg says that his ‘‘ paper has not been written 
in a fault-finding spirit by a detractor of the new science 
of biometry, but by a teacher of the science.’’ It seems a 
pity that Mr. Engberg should not have studied either the 
history or literature of the science he is teaching, or, 
apparently, have received a training in mathematical 
statistics. In the former case he would have known that 
the method he suggests on p. 9 has been long in use (Yule, 
Proceedings of Royal Statistical Society, vol. Ix., part iv., 
1897), and the inner meaning of tables of powers for testing 
the last column of high moment tables would have been 
obvious to him. In the latter case he would have made a 
valid criticism of over-many decimal places by simply show- 
ing that they gave results beyond the probable error of the 
constant involved, or did not improve the goodness of fit 
as tested by a legitimate method. We are doubtful whether 
the growing practice of appointing teachers of biometry in 
the American universities without preliminary training is 
really helping the science forward. It leads, it is true, to a 
multitude of biometric papers, but very few of these are of 
permanent scientific value. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE. 


Oxrorpv.—On Thursday, November 19, an election took 
place of great importance in relation to the advancement of 
the study of mental science in Oxford—that of Dr. W. 
MacDougall to the readership in psychology founded some 
years ago by Mr. Wiide. The first reader was Mr. Stout, 
the well-known editor of Mind, who last summer resigned 
the Oxford appointment for a professorship at St. Andrews. 


“His successor will no doubt follow in Mr. Stout’s footsteps, 


but those who appreciate the value of the experimental 
method in psychology confidently anticipate that oppor- 
tunity will now be given for this study in Oxford. Dr. 
MacDougall has himself approached the subject from the 
experimental side, and is the author of very important re- 
searches on the physiology of the nervous system, among 
which those relating to the theory of colour vision may 
be taken as examples. As a member of the Cambridge 
Anthropological Expedition to Torres Straits and Borneo, he 
conducted experimental researches on the mental pro- 
cesses of savages, which afford substantial evidence of his 
power as an investigator. When to this it is added that 
he is no iess a master of the older methods than of the 
new, and is regarded as a man of power alike by physio- 
logists and by philosophers, the university may well be 
corgratulated on so valuable an accession to its intellectual 
forces. Against any regret that may be felt that the new 
reader is not an Oxford man, the fact may be set off that 
one of the most successful and influential of American 
experimental psychologists—Prof. ‘litchener—received his 
training in both sides of the subject at Oxford. 


CamBripGeE.—Dr. Hobson, F.R.S., has been appointed 
the first Stokes lecturer, and Dr. Baker, F.R.S., the first 
Cayley lecturer, in mathematics. 

An Isaac Newton Studentship of 200]. a year for three 
years, for research in astronomy and astronomical physics, 
will be vacant in the Lent term, 1904. Candidates must be 
bachelors of arts under twenty-five years of age. Applica- 
tions are to be sent to the Vice-Chancellor by January 26. 

The degree of D.Litt. is to be conferred honoris causa on 
Prof. Théophile Homolle, member of the Institute of 
France, director of the French School of Athens. 

Prof. Woodhead, Mr. J. E. Purvis, Dr. Tatham, Dr. 
Lane Notter, and Dr. R. D. Sweeting have been appointed 
examiners in State medicine for the diploma in public 
health. 

The scheme for the-establishment of a geographical 
school and the institution of a special examination in geo- 
graphy and a diploma in geography will be submitted to 
Senate for adoption on December 5. 
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Pror., WittiAM F. Duranp, professor of marine engineer- 
ing, has been appointed acting director of Sibley College, 
Cornell University, in succession to the late Prof. Thurston. 


Dr. Morris W. Travers has been appointed professor of 
chemistry in University College, Bristol, in succession to 
Prof. Sydney Young, F.R.S. Dr. F. E, Francis, lecturer 
in chemistry, has been promoted to the rank of assistant 
professor in the college. 


SPEAKING at Limerick last week in distributing prizes to 
ths pupils of the Municipal Technical, Science and Art 
Schools, Sir Horace Plunkett remarked that the whole 
country had now taken up the work of technical education 
with a quickness, receptivity, and responsiveness which he 
was told by educational experts had not been witnessed 
in any country under similar economic conditions, and in 
so short a time. There was now scarcely a corner of 
Ireland where the people were not showing an anxiety and 
practical interest to take up a scheme which had been in- 
troduced under the auspices of the Department of Agri- 
culture and Techni-cal Instruction. 


In the course of an address at Liverpool on Saturday last 
Sir Philip Magnus remarked that our very existence as a 
nation depended upon our continued educational advance. 
There was a startling contrast between the liberal expendi- 
ture in America and Germany upon specialised university 
research and the small sums spent here. This country had 
little to learn from the method of teaching in American 
schools, but what we could and must learn if we were to 
recover lost ground was a changed attitude towards educa- 
tion itself. Few manufacturers in this country yet realised 
the economy and industrial advantages of attaching to their 
works intelligence departments staffed with scientific ex- 
perts. He was glad to say, however, even in this respect 
the outlook was improving, and there were many signs of 
brighter days in store. 


SOCIETIES AND ACADEMIES. 
Lonpon. 
Royal Society, November 19.—‘‘ The Sensation of Light 


of an electric machine, were placed opposite each other in 
a smoke-filled chamber, through which a current of smoke 
was slowly passing. Upon electrifying the plates the smoke 
ceased passing, the dust particles cohered, hovered in ‘he 
air, and were either driven to the sides of the chamber or 
fell to the bottom. In the case of mist, electrification of 
steam in a bell jar converted it into fine rain. It seems 
therefore possible that rain might be produced by the elcc- 
trification of a cloud. Sir Oliver Lodge has tried at Liver. 
pool to disperse fogs by discharging electricity into then. 
For this purpose a large mast was erected on the roof of the 
University College buildings. It terminated in a bundle of 
points, to which electricity was conveyed from a Wimshu:st 
machine by a wire supported by specially constructed n- 
sulators. In order to drive electricity from a point far re- 
moved from a surface a high potential is necessary, and 
sometimes a large gas flame was used to supplement ()e 
points. Upon one occasion the discharge of electricity from 
the flame was sufficient to keep a clear space of 50 or (0 
yards radius in a dense feg. The author had hoped to 
induce the Mersey Dock Board to try the principle on a 
large scale, having a series of positive discharges on cone 
side of the river and a series of negative discharges on the 
other ; but he felt a certain reluctance in recommending the 
method to practical men so long as it was necessary to 
derive the current from a Wimshurst machine. A dynamo 
would be a more suitable generator if it were possible to 
get a sutticiently high potential. The way out of the dijji- 
culty is to rectify a high-tension alternating current, «and 
Sir Oliver Lodge has for some time been considering the 


| possibility of doing this by utilising Cooper-Hewitt mercury 
| lamps. A study of these lamps has led him to believe that 


produced by Radium Rays, and its Relation to the Visual | 


Purple.’’ By W. B. Hardy and H. K. Anderson. 
When a few milligrammes of radium bromide are brought 
near the head in the dark a sensation of diffuse light is 


produced. The authors find that this is not due to any | 


direct response on the part of the retina, the optic nerve, or 
the brain, but to a fluorescence of the tissues of the eye- 
ball, notably of the lens and of the retina itself, excited by 
the B and y rays. 

The visual: purple of the retina is not bleached by any 
of the radium rays. 

The authors point out in passing the peculiarly high 
opacity of the eyelid to the rays, as compared with the skin 
of other parts of the body. 


Physical Society, November 13.—Dr. R. T. Glazebrook, 
F.R.S., president, in the chair.—Sir Oliver J. Lodge read a 
paper on means for electrifying the atmosphere on a large 
scale. Twenty years ago the author was engaged with Mr. 
J. W. Clark on an investigation of the dark spaces seen 
near hot bodies placed in illuminated smoke. The existence 
ol these dust-free spaces was discovered by Tyndall, and the 
phenomenon had been investigated by Lord Rayleigh. 
Tyndall worked with high temperatures, and attributed the 
effect to the burning of the dust near the hot body. Such, 
however, cannot be the case, as the spaces exist when in- 
organic dust, such as oxide of magnesium, is used. The 
conclusion at which Messrs. Lodge and Clark arrived (see 
Phil. Mag., 1884) was that the result was due to an aérial 
bombardment from the hot wire which drove the particles 
away, and they tried the effect of electrifying the hot body 
to see if there was any modification of the dark space. A 
new phenomenon was discovered, the whole of the dust 
being driven to the sides of the containing vessel. ‘This 
experiment was shown by the author at the British Associ- 
ation meeting in Montreal in 1884, and subsequently, on a 
large: scale, at the Royal Institution. In the latter experi- 
ment two pieces of wire gauze, connected to the terminals 


NO. 1778, VOL. 69] 


their rectifying power is much assisted by the outside 
me.allic coating which surrounds the mercury electrode, 
and which is connected to the positive terminal of the lamp. 
Ia order to rectify an alternating discharge, four lamps are 
s» arranged in the form of a quadrilateral that, when the 
leads from the terminals of an alternating transformer are 
connected to two opposite corners, two unidirectional 
currents are obtained from the other corners. Experiments 
have been made at Birmingham by sending the current from 
a high-frequency alternator (3000 ~ per sec.) through thie 
primary of an induction-coil and connecting the terminals 
of the secondary to the rectifiers. The length of the rectified 


| spark can be increased by putting a number of lamps in 


series in each arm of the quadrilateral arrangement. Sir 
O'iver Lodge performed an experiment at the meeting to 
show the dissipation of fog by electrification. The current 
from an alternator was passed through the primary of a 
coil and the terminals of the secondary connected to the 
rectifiers, twelve lamps in all, three in series in each arm. 


| This arrangement is capable of giving a rectified spark 2 or 


3 inches long, the unidirectional nature of which can be 
proved by passing it through a Crookes or a Réntgen tube. 
Some magnesium wire having been burnt under a large 
bell jar to fill it with a cloud of magnesium oxide, the jar 
was then illuminated by the light from an electric lamp. 
Passing through the base-piece upon which the bell-jar was 
placed was a conductor which terminated in a point inside 
the jar. When the terminals between which the rectified 
discharge was passing were separated and the other end 
of this conductor was joined to one of them, the electricity 
strcaming from the point into the clouded atmosphere caused 
an immediate deposition of the magnesium oxide.—Sir 
Oliver Lodge also described an arrangement for driving 
mercury pumps, designed by Mr. B. Davies and himself. 


Chemical Society, November 5.—Prof. W. A. Tilden, 
F.R.S., president, in the chair.—The following papers were 
read :—The reduction of hydrazoic acid, by Mr. W. 1. 
Cooke. The products were hydrazine and ammonia in 
place of the expected cyclic nitrogen hydride.—Preliminar\ 
note on the viscosity of liquid mixtures, by Messrs. A. E. 
Dunstan and W. H. C. yemmett. The viscosity curve 
of a mixture of two non-associated liquids is a straight 
line, of a non-associated with an associated liquid, a line 
convex to the axes, and of two associated liquids, a line 
concave to the axes.—Contribution to the study of the 
reactions of hydrogen peroxide, by Mr. J. McLachlan. 
The evolution of oxygen induced by the addition of solutions 
of hydrogen peroxide to acidified solutions of potassium 
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bichromate or permanganate is not quantitative. Man-. 
ganese dioxide reacts with hydrogen peroxide only in 
presence of sulphuric acid, and even then the reaction is 
incomplete.—The constitution of certain silicates, by Mr. 
C. Simmonds. The results obtained in a series of reduc- 
tion experiments made on metallic silicates indicate that in 
complex silicates the silicon atoms are attached to each 
other, and each to two atoms of oxygen, the unappropriated 
oxigen atoms being those by which the metallic oxides are 
attached to the silica complex.—Constitution of chrysophanic 
acid and of emodin, by Messrs. H. A. D. Jowett and C. E. 
Potter. Chrysophanic acid is shown to be 5 : 8-dihydroxy- 
j-nethylanthraquinone, and emodin either 2:5:8- or 
5: of 
substances dissolved in certain liquefied gases, by Messrs. 
B. D. Steele and D. Mcintosh. The conductivities of 
solutions of a number of substances in liquefied hydrogen 
chloride, bromide, iodide, sulphide, and phosphide have been 
determined.—The behaviour of metallic oxides towards 
fused boric anhydride, by Messrs. C. H. Burgess and 
A. Holt.—Note on some reactions of vanadium tetrachleride, 
by Mr. B. D. Steete. A description of the results obtained 
by the use of vanadium tetrachloride as a chlorinating and 
condensating agent in the synthesis of organic compounds.— 
Studies on comparative cryoscopy, i., the fatty acids and 
their derivatives in phenol solution, by Mr. P. W. 
Robertson. It is shown that the rate of association for 
fatty acids (normal) rises and falls as the series is ascended, 
and is influenced both by the nature and position of a sub- 
stituent.—Vapour pressures of sulphuric acid solutions, by 
Mr. B. C. Burt.—Additive compounds of sym-trinitro- 
benzene and alkylated arylamines, by Messrs. H. Hibbert 
and J. J. Sudborough.—lInteraction between chloric and 
hydriodic acids, by Mr. J. McCrae. A study of this re- 
action, and especially of the rate at which it progresses.— 
5-Dichloro-1 : 1 : 2-trimethyl-4*4-dihydrobenzene. A _cor- 
rection, by Mr. A. W. Crossiey. This compound is now 
shown to be the corresponding derivative of unreduced 
benzene.—The estimation of hydroxylamine, by Messrs. 
Hi. O. Jones and F. W. Carpenter. ‘The method is based 
on the reduction of alkaline copper solutions by hydroxyl- 
aumine.—A study of the isomerism and optical activity of 
quinquevalent nitrogen compounds, by Mr. H. O. Jones. 
A number of derivatives of the type N.R.R’R//X have been 
prepared, but from these no optically active isomerides 
could be obtained.—The influence of various substituents on 
the optical activity of tartramide, by Messrs. P. F. 
Frankland and A. Stator.—The influence of cyclic radicles 
on optical activity; tartaric-ar- and  ac-tetrahydro-f- 
naphthylamides, furfurylamide and piperidide, by Messrs. 
P. F. Frankland and E. Ormerod. Part of a systematic 
examination of the relationship between rotation and 
chemical constitution of optically active substances.—The 
rotatory power of maldiamide, maldi-n-propylamide, and 
maldibenzylamide, by Mr. J. MeCrae.—Further experi- 
ments with phosphorus sesquisulphide, by Mr. E. G. 
Clayton. ‘The results of the application of Mitscherlich’s 
test to specimens of phosphorus sesquisulphide which had 
been exposed to air under various conditions were given. 


Royal Astronomical Society, November 13.—Prof. 
Hi. H. Turner, F.R.S., president, in the chair.—Mr. P. H. 
Cowell read a paper on errors in the moon’s tabular longi- 
tude as affecting the comparison of the Greenwich meridian 
observations from 1750 with theory.—The Astronomer 
Reyal read a paper on the large sun-spots of October and 
\cveniber, and the associated magnetic disturbances, and 
exhibited photographs of the sun-spots taken at the Royal 
Observatory, and of the magnetic tracings, showing the 
most considerable disturbance to have been on October 31.— 
Mr. Newall showed and described a series of fine spectro- 
heliographs of the great spot-groups, taken by Prof. G. E. 
Hale.—Mr. Newbegin showed photographs of the 
November sun-spots.—Spectroheliographs of the spot-groups 
taken on October 9 and 31 in K light by Mr. Evershed, 
showing the flocculent masses of faculz surrounding the 
spots, were also thrown on the screen.—Dr. Lockyer con- 
sidered the correspondence of magnetic storms with solar 
prominences was more marked than with sun-spots, and 
pointed out that magnetic disturbances become more decided 
as the prominences approach the poles.—Father Sidgreaves 
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directed attention to the work at Stonyhurst, and to his 
conclusion that sun-spots are not the cause of magnetic 
disturbances, but that both phenomena have a common 
cause.—Father Sidgreaves then read a paper on a spectro- 
graphic study of 8 Lyre at the Stonyhurst Observatory ; 
he exhibited slides of a series of spectra taken at different 
dates, and explained his theory of the changes in the light 
of the star.—Prof. Turner gave an account of a method 
of photographing the moon with the surrounding stars, the 
results of which appeared very promising. In order to 
reduce its light the moon was covered by an opaque screen, 
in which was a slit; the screen was drawn slowly across 
the plate, and a sufficient exposure thus given, while 
images were obtained of stars down to about the ninth 
magnitude.—Many other papers were taken as read. 


CAMBRIDGE. 


Philosophical Society, November 9.—Mr. A. C. Seward, 
vice-president, in the chair.—Exhibition of living Gongylus 
gongyloides, a floral mantis, by Captain C. E. Williams. 
The insects exhibited show the pupal or nymph stage in 
the development of this mantis. They were hatched from 
the egg about January 18 of this year, and in the ordinary 
course should have attained the imago or winged state at 
the end of October. Development appears to have been 
arrested by the unsuitable climate of England, and by loss 
ot appetite under confinement. ‘The floral mimicry is 
effected by the foliaceous expansion of the prothorax around 
the insertion of the front pair of legs. This expansion is 
roughly diamond or oval shaped, and on the under side is 
of a bright azure blue tipped with rose purple at the angles 
and margins; in the centre of this disc is a deeply pig- 
mented black spot of triangular shape. The front pair of 
legs are held closely folded together in the front of the 
coloured disc. The azure coloured disc resembles a small 
flower, and the black spot mimics the tube of a corolla. 
The attitude adopted by the insect when at rest and intent 
on catching its prey is an inverted position below a leaf or 
spray of leaves, the coloured side of the prothoracic disc 
being turned to the brightest light available. Insects, 
especially butterflies, are readily attracted by the floral simu- 
lation. The hinder part of the prothorax is drawn out into 
a long stalk and coloured a light green, enhancing the floral 
resemblance. The rest of the body is shaped and coloured 
to resemble a bunch of dead leaves, and is practically un- 
discernible amid its natural surroundings. ‘The insects ex- 
hibited were brought from Rangoon.—Experiments in wheat 
breeding, by Mr. R. H. Biffen (see p. 92). 


Paris. 

Academy of Sciences, November 16.—M. Albert Gaudry 
in the chair.—A new method of preparation of argon, by 
MM. H. Moissan and A. Rigaut. ‘he argon is prepared 
in four stages, the first three of which, the removal of 
oxygen from the air by heated copper, concentration by 
passing over a mixture of lime and magnesium, twice, are 
identical with the processes worked out by Sir W. Ramsay 
and ord Rayleigh. In the fourth stage the gas, after 
passing over a lime-magnesium mixture, is treated with 
pure metallic calcium at a dull red heat. Since calcium 
forms a hydride stable at 500° C., this removes at one oper- 
ation the last traces of nitrogen and hydrogen. ‘The 
apparatus produces one litre of pure argon in twelve hours. 
—Mr. G. W. Hill was elected a correspondant in the section 
of astronomy in the place of M. Schiaparelli, elected foreign 
associate.—On the analytical nature of the solutions of 
certain partial differential equations of the second order, by 
M. S. Bernstein.—On the use of the Schrader tacheograph 
in hydrographic work, by MM. F. Schrader and Ch. 
Sauerwein.—On the extraction of oxygen by the partial 
liquefaction of air, by M. Georges Claude. A method is 
described in which only a portion of the air is liquefied 
at a low pressure, and this liquid, with any preliminary 
evaporation, gives a gas containing 92 per cent. oxygen, 
the apparatus giving about 35 cubic metres of this per 
hour.—The measurement of very small angles of rotation, 
by M. Marcel Brillouin. Between the two Nicol prisms 
is introduced a thick plate of Iceland spar with parallel 
faces, cut at 45° to the axis, a half-wave plate, at 45° 
to the principal sections of the spar, and a second plate 
of spar similar to the first. It is possible to measure to 
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a half-second of arc with this arrangement.—On the deter- 
mination of maxima and minima of transparency, by M. C. 
Camichel. A modification of the Gouy . spectrophoto- 
meter, in which the two Nicols are replaced by a rotating 
disc, partly cut away in sectors.—Some remarks on the 
magnetic storm of October 31, by M. Em. Marchand. 
The author concludes that during magnetic storms the 
currents disturbing the earth's field are. situated at least 
partially in the upper regions of the atmosphere. The 
magnetic storm coincided with the passage of an important 
group of sun-spots across the central meridian.—On a 
rigorous separation of the rare earths, by MM. G. Urbain 
and H. Lacombe. By the addition of the double nitrate 
of magnesium and bismuth to the mixture of double nitrates 
of rare earths, each earth has as its only impurity bismuth, 
which is readily removed, instead of another rare earth. 
The method has been applied with success to mixtures of 
samarium and gadolinum.—On kermes mineral, by M. J. 
Bougault.—On the acetylenic ketones, a new synthesis 
of the isoxazols, by MM. Ch. Moureu and M. Brachin. 
Ketones of the type of acetyl-phenyl-acetylene react quanti- 
tatively upon hydroxylamine, giving isoxazols.—On the 
retrogradation of starch, by M. L. Maquenne. The 
retrogradation is favoured by lowering the temperature 
and by the presence of minute amounts. of mineral acids.— 
The influence of the nature of the external medium on the 
organic composition of the plant, by MM. Alex. Hébert 
and E. Charabot.—On the relation between the luminous 
intensity and energy of assimilation in plants belonging 
to different biological types, by M. Fr. Weis.—On the 
structure of the cotyledons and the disposition of certain 
adventitious roots in young labiate plants, by M. Réne 
Viguer.—On polymorphism in nitrates, by M. Fréd. 
Wallerant.—On some analogies of geological facies 
between the central zone of the eastern Alps and the 
internal zone of the western Alps, by M. Pierre Fermier. 
—On artesian wells, by M. D. Pantanelli. A _ consider- 
ation of the influence of the pressure exerted by the rock 
mass upon the subterranean sheet of water upon the well 
level.—On. a new fossil-bearing level in the Keuper beds, 
by MM. M. Piroutet and Arm. Laurent.—A comparison 
of the letters of the alphabet from the point of view of 
the speed of writing. The formation of a rational alphabet, 
by MM. André Broca and D. Sulzer. The present 
alphabet is badly conceived from a physiological point of 
view. A series of signs is suggested by means of which 
the speed of recognition of letters could be increased one- 
third.—The electrical resistance of the human body, by 
M. Stéphane Leduc. The electrical resistance of the 
human body is especially the resistance of the skin, and 
this, like all electrolytes, depends on the nature and con- 
centration of the ions it contains.—Contribution to the 
treatment of cancer by the X-rays, by M. Biraud. The 
disease was a typical epithelioma, and had recurred: after 
one operation. After four months’ treatment with the 
X-rays the pain disappeared, and the size of the tumour 
was reduced three-quarters.—Contribution to the study of 
hydrochloric acid in digestion, by MM. A. Desgrez and 
J. Adier. 


DIARY OF SOCIETIES. 


THURSDAY, Novemner 26. 

Roya Society, at 4.30.—Mathematical Contributions to the Theory of 
Evolution, XII., On a Generalised Theory of Alternative Inheritance, 
with Special Reference to “Mendel’s Laws: Prof. K. Pearson, F.R.S.— 
On the Distribution of Stress and Strain in the Cross-Section of a Beam: 
J. Morrow.—Some Experiments in Magnetism: T. C. Porter. 

INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—The Testing of Electric 
Generators by Air Calorimetry: R. ‘Threlfall, F.R.S.—The Edison 
Acc’ lator for Aut biles : bbert. 


FRIDAY, November 27. 

Purysicat Society, at 5.—An Electrical Thermostat : Horace Darwin.— 
On the Occurrence of Cavitation in Lubrication: S. Skinner.—A Lecture 
Experiment in Electrical Resonance : Dr. W. Watson. 

Rovat AstRonomicaL Society, at 8.—Lecture by the President, Prof. 


H. H. Turner. 
MONDAY, NovemseEr 30. 
Society or Arts, at 8.—The Mining of Non-Metallic Minerals: Bennett 
H. Brough. (Cantor Lectures. II.) 
INsTITUTE oF ACTUARIES, at 5.—On the Comparative Mortality among 
Assured Lives of Abstainers and Non-Abstainers from Alcoholic Bever- 
ages: Mackenzie Moore. 
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TUESDAY, DECEMBER 1. 

InstTiITUTION OF CiviL EnGINEERS, at 8.—Discussion of Paper on the 
Distribution of Mean and Extreme Annual Rainfall over the British 
Isles :. Dr. H. R. Mill. 

ZooLoGIcaL Society, at 8.30.—Note upon the and Windpipe of 
the American Vultures, with Remarks on the Inter-relations of ‘he 
Genera Sarcorhamphus, Gypagus and Cathartes: F. E. Beddard, F.R.S. 
—On the Mammals cf Cyprus: Miss Dorothy M. A. Bate.—On the 
Cause of Death of a Polar Bear recently Living in the Society's Garde,s. 
—Dr. R. N. Salaman. 

WEDNESDAY, DeEcEMBER 2. 

ENTOMOLOGICAL SociETY, at 8. 

Society or Arts, at 8.—The Fiscal Problem: Sir C.M.Kennedy, K.C.M.(;. 

GEOLOGICAL Society, at 8.—Note on the Garnet-bearing and Associat«d 
Rocks of the Borrowdale Volcanic Series: (The late) E. E. Walker — \ 
— to the Glacial Geology of Tasmania: Prof. J. W. Gregory, 


Society or Pustic ANALysTs, at 8.—The Characteristics of some Almond 
and Allied Oils: Dr. J. Lewkowitsch.—Note on the Quantitative Estim.. 
tion of Mechanical Wood Pulp in Papers: C. F. Cross and E. J. Beva». 
—The Estimation of Aldehydes and Ketones in Essential Oils: -H. |. 
Burgess.—Note on the Estimation of Sperm Oil: L. M. Nash. 

THURSDAY, December 

Rovat Society, at 4.30.—Probable Papers the Fructification 
Neuropteris heterophylla, Brongniart : R. Kidston, F.R.S.—Histologica! 
Studies on Cerebral Localisation: Dr. A. W. Campbell. 

Linnean Society, at 8.—On Littoral Polycheta from the Cape of Gow! 
Hope: Dr. Arthur Willey, F.R.S.—Notes on M/yriactis Areschougii and 
Coilodesme californica :. Miss May Rathbone. 

RONTGEN Society, at 8.30.—A New Jcintless Section Wound Inducti 
Coil, and a Flat Spiral High Frequency Apparatus: Leslie Miller. 

AERONAUTICAL SocigETy, at 8.—Report of the International Kite Compet- 
tion—(1) Mathematical Portion: Prof. C. V. Boys, F.R.S. ; (2) Descri;- 
tive Portion: Eric Stuart Bruce.—Preliminary C ication on the 
Longitudinal Stability of Aéropiane Machines: Prof. G. H. Bryan, 
F.R.S., and W. E. Williams.—The Balloon Ascents made by the late 
Mr: = Glaisher, F.R.S., for Sclentific Purposes: W. Marriott.--The 
Mechanical Imitation of Bird Flight : W. Cochrane. 

CueEmicat Society, at 8.—On the Molecular Formula of some Fused Salis 
as Determined by their Molecular Surface Energy: J. F. Bottomley 
Acid Salts of Monobasic Acids: R. Farmer.—The Atmospheri: 
Corrosion of Zinc: G. T. Moody.—The Solubilities of the Hydrates of 
Nickel Sulphate: B. D. Steele and F. M. G. Johnson. 

FRIDAY, December 4. 

GEro.ocists’ AssociaTION, at 8.—On Land, Freshwater and Estuarine 
Deposits, with Special Reference to Recent Excursions ; Lecture by the 
President, Mr. H. W. Monckton. 

INSTITUTION OF Civit ENGINEERS, at 8.—Artificial Draught, as Applied 
by Fans to Steam Boilers: W. H. A. Robertson. 
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Pror., F. Duranp, professor of marine engineer- 
ing, has been appointed acting director of Sibley College, 
Cornell University, in succession to the late Prof. Thurston. 


Dr. Morris W. Travers has been appointed professor of 
chemistry in University College, Bristol, in succession to 


in chemistry, has been promoted to the rank of assistant 
professor in the college. 

SPEAKING at Limerick last week in distributing prizes to 
the pupils of the Municipal Technical, Science and Art 
Schools, Sir Horace Plunkett remarked that the whole 
country had now taken up the work of technical education 
with a quickness, receptivity, and responsiveness which he 
was told by educational experts had not been witnessed 
in any country under similar economic conditions, and in 
so short a time. There was now scarcely a corner of 
Ireland where the people were not showing an anxiety and 
practical interest to take up a scheme which had been in- 
troduced under the auspices of the Department of Agri- 
culture and Technical Instruction. 


In the course of an address at Liverpool on Saturday last 


nation depended upon our continued educational advance. 
There was a startling contrast between the liberal expendi- 
ture in America and Germany upon specialised university 
research and the small sums spent here. This country had 
little to learn from the method of teaching in American 
schools, but what we could and must learn if we were to 


recover lost ground was a changed attitude towards educa- | 


tion itself. Few manufacturers in this country yet realised 
the economy and industrial advantages of attaching to their 
works intelligence departments staffed with scientific ex- 
perts. 
the outlook was improving, and there were many signs of 
brighter days in store. 


SOCIETIES AND ACADEMIES. 
Lonpon. 
Royal Society, November 19.—‘‘ The Sensation of Light 


produced by Radium Rays, and its Relation to the Visual | 


Purple.”’ By W. B. Hardy and H. K. Anderson. 


When a few milligrammes of radium bromide are brought | 


near the head in the dark a sensation of diffuse light is 
produced. The authors find that this is not due to any 
direct response on the part of the retina, the optic nerve, or 
the brain, but to a fluorescence of the tissues of the eye- 
ball, notably of the lens and of the retina itself, excited by 
the and rays. 


The visual: purple of the retina is not bleached by any | eae; . 
| proved by passing it through a Crookes or a Réntgen tube. 


| Some magnesium wire having been burnt under a large 


of the radium rays. 

The authors point out in passing the peculiarly high 
opacity of the eyelid to the rays, as compared with the skin 
of other parts of the body. 


Physical Society, November 13.—Dr. R. T. Glazebrook, 
F.R.S., president, in the chair.—Sir Oliver J. Lodge read a 
paper on means for electrifying the atmosphere on a large 
scale. Twenty years ago the author was engaged with Mr. 
J. W. Clark on an investigation of the dark spaces seen 
near hot bodies placed in illuminated smoke. The existence 
o! these dust-free spaces was discovered by Tyndall, and the 
phenomenon had been investigated by Lord Rayleigh. 
Tyndall worked with high temperatures, and attributed the 
effect to the burning of the dust near the hot body. Such, 
however, cannot be the case, as the spaces exist when in- 
organic dust, such as oxide of magnesium, is used. The 
conclusion at which Messrs. Lodge and Clark arrived (see 
Phil. Mag., 1884) was that the result was due to an aérial 
bombardment from the hot wire which drove the particles 
away, and they tried the effect of electrifying the hot body 
to see if there was any modification of the dark space. A 
new phenomenon was discovered, the whole of the dust 
being driven to the sides of the containing vessel. This 
experiment was shown by the author at the British Associ- 
ation meeting in Montreal in 1884, and subsequently, on a 
large: scale, at the Royal Institution. In the latter experi- 
ment two pieces of wire gauze, connected to the terminals 
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| derive the current from a Wimshurst machine. 
| would be a more suitable generator if it were possible to 


He was glad to say, however, even in this respect | 


of an electric machine, were placed opposite each other ; 
a smoke-filled chamber, through which a current of smoke 
was slowly passing. Upon electrifying the plates the smoke 
ceased passing, the dust particles cohered, hovered in 


| air, and were either driven to the sides of the chamber 
: 4 i : | fell to the bottom. 
Prof. Sydney Young, F.R.S. Dr. F. E. Francis, lecturer | 22m in a bell jar converted it into fine rain. 


| therefore possible that rain might be produced by the el. 


In the case of mist, electrification of 
It see 


trification of a cloud. Sir Oliver Lodge has tried at Liye: 
pool to disperse fogs by discharging electricity into th: 
For this purpose a large mast was erected on the roof of the 
University College buildings. It terminated in a bundle | 
points, to which electricity was conveyed from a Wimshu 
machine by a wire supported by specially constructed 
sulators. In order to drive electricity from a point far + 
moved from a surface a high potential is necessary, « 
sometimes a large gas flame was used to supplement | 
points. Upon one occasion the discharge of electricity fr: 
the flame was sufficient to keep a clear space of 50 or 
yards radius in a dense feg. The author had hoped 
induce the Mersey Dock Board to try the principle on ; 


| large scale, having a series of positive discharges on on 
| side of the river and a series of negative discharges on 1) 


Sir Philip Magnus remarked that our very existence as 8 | other; but he felt a certain reluctance in recommending the 


method to practical men so long as it was necessary to 
A dynanio 


get a sutliciently high potential. The way out of the diiii- 


| culty is to rectify a high-tension alternating current, and 


Sir Oliver Lodge has for some time been considering the 
possibility of doing this by utilising Cooper-Hewitt mercury 
lamps. <A study of these lamps has led him to believe that 
their rectifying power is much assisted by the outside 
me.allic coating which surrounds the mercury electrode, 
and which is connected to the positive terminal of the lamp. 
la order to rectify an alternating discharge, four lamps are 


| s» arranged in the form of a quadrilateral that, when the 
| leads from the terminals of an alternating transformer are 


two unidirectional 
Experiments 


connected to two opposite corners, 
currents are obtained from the other corners. 


| have been made at Birmingham by sending the current from 


a high-frequency alternator (3000 ~ per sec.) through the 
primary of an induction-coil and connecting the terminals 
of the secondary to the rectifiers. The length of the rectified 
spark can be increased by putting a number of lamps in 
series in each arm of the quadrilateral arrangement. Sir 
Oliver Lodge performed an experiment at the meeting to 
show the dissipation of fog by electrification. The current 
from an alternator was passed through the primary of a 
coil and the terminals of the secondary connected to the 
rectifiers, twelve lamps in all, three in series in each arm. 


| This arrangement is capable of giving a rectified spark 2 or 


3 inches long, the unidirectional nature of which can be 


bell jar to fill it with a cloud of magnesium oxide, the jar 


| was then illuminated by the light from an electric lamp 


Passing through the base-piece upon which the bell-jar was 


| placed was a conductor which terminated in a point inside 
| the jar. 
| discharge was passing were separated and the other end 


When the terminals between which the rectified 


of this conductor was joined to one of them, the electricity 


| streaming from the point into the clouded atmosphere caused 


an immediate deposition of the magnesium oxide.—Sir 


| Oliver Lodge also described an arrangement for driving 


mercury pumps, designed by Mr. B. Davies and himself. 


Chemical Society, November 5.—Prof. W. A. Tilden, 
F.R.S., president, in the chair.—The following papers were 


| read:—The reduction of hydrazoic acid, by Mr. 
| Cooke. 


The products were hydrazine and ammonia in 
place of the expected cyclic nitrogen hydride.—Preliminar\ 
note on the viscosity of liquid mixtures, by Messrs. A. E. 
Dunstan and W. H. C. yemmett. The viscosity curve 
of a mixture of two non-associated liquids is a straight 
line, of a non-associated with an associated liquid, a line 
convex to the axes, and of two associated liquids, a line 
concave to the axes.—Contribution to the study of the 
reactions of hydrogen peroxide, by Mr. J. McLachlan. 
The evolution of oxygen induced by the addition of solutions 
of hydrogen peroxide to acidified solutions of potassium 
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bichromate or permanganate is not quantitative. Man-. 
ganese dioxide reacts with hydrogen peroxide only in 
presence of sulphuric acid, and even then the reaction is 
incomplete.—The constitution of certain silicates, by Mr. 
C. Simmonds. The results obtained in a series of reduc- 
tion experiments made on metallic silicates indicate that in 
omplex. silicates the silicon atoms are attached to each 
other, and each to two atoms of oxygen, the unappropriated 
oxygen atoms being those by which the metallic oxides are 
attached to the silica complex.—Constitution of chrysophanic 
acid and of emodin, by Messrs. H. A. D. Jowett and C. E. 
potter. Chrysophanic acid is shown to be 5 : 8-dihydroxy- 
;.nethylanthraquinone, and emodin either 2:5:8- or 
; : 8-trihydroxy-1-methylanthraquinone.—Conductivity of 
substances dissolved in certain liquefied gases, by Messrs. 
Bh. D. Steele and D. Metntosh. The conductivities of 
solutions of a number of substances in liquefied hydrogen 
chloride, bromide, iodide, sulphide, and phosphide have been 
determined.—The behaviour of metallic oxides towards 
fused boric anhydride, by Messrs. C. H. Burgess and 
A. Holt.—Note on some reactions of vanadium tetrachloride, 
by Mr. B. D. Steete. A description of the results obtained 
by the use of vanadium tetrachloride as a chlorinating and 
condensating agent in the synthesis of organic compounds.— 
Studies on comparative cryoscopy, i., the fatty acids and 
their derivatives in phenol solution, by Mr. P. W. 
Robertson. It is shown that the rate of association for 
fatty acids (normal) rises and falls as the series is ascended, 
and is influenced both by the nature and position of a sub- 
stituent.—Vapour pressures of sulphuric acid solutions, by 
Mr. B. C. Burt.—Additive compounds of sym-trinitro- 
benzene and alkylated arylamines, by Messrs. H. Hibbert 
and J. J. Sudborough.—lInteraction between chloric and 
hyvdriodic acids, by Mr. J. McCrae. A study of this re- 
action, and especially of the rate at which it progresses.— 
5-Dichloro-1 : 1 2-trimethyl-4*4-dihydrobenzene. cor- 
rection, by Mr. A. W. Crosstey. This compound is now 
shown to be the corresponding derivative of unreduced 
benzene.—The estimation of hydroxylamine, by Messrs. 
i!. O. Jones and F. W. Carpenter. The method is based 
on the reduction of alkaline copper solutions by hydroxyl- 
anine.—A study of the isomerism and optical activity of 
quinquevalent nitrogen compounds, by Mr. H. O. Jones. 
\ number of derivatives of the type N.R.R’R’’X have been 
prepared, but from these no optically active isomerides 
could be obtained.—The influence of various substituents on 
the optical activity of tartramide, by Messrs. P. F. 
Frankland and A. Stator.—-The influence of cyclic radicles 
on optical activity; tartaric-ar- and  ac-tetrahydro-f- 
naphthylamides, furfurylamide and piperidide, by Messrs. 
P. F. Frankland and E. Ormerod. Part of a systematic 
examination of the relationship between rotation and 
chemical constitution of optically active substances.—The 
rotatory power of maldiamide, maldi-n-propylamide, and 
maldibenzylamide, by Mr. J. MeCrae.—Further experi- 
ments with phosphorus sesquisulphide, by Mr. E. G. 
Clayton. The results of the application of Mitscherlich’s 
test to specimens of phosphorus sesquisulphide which had 
been exposed to air under various conditions were given. 


Royal Astronomical Society, November 13.—Prof. 
11. H. ‘Turner, F.R.S., president, in the chair.—Mr. P. H. 
Cowell read a paper on errors in the moon’s tabular longi- 
tude as affecting the comparison of the Greenwich meridian 
observations from 1750 with theory.—The Astronomer 
Reyal read a paper on the large sun-spots of October and 
\cveniber, and the associated magnetic disturbances, and 
exhibited photographs of the sun-spots taken at the Royal 
Observatory, and of the magnetic tracings, showing the 
most considerable disturbance to have been on October 31.— 
Mr. Newall showed and described a series of fine spectro- 
heliographs of the great spot-groups, taken by Prof. G. E. 
Hale._-Mr. Newbegin showed photographs of the 
November sun-spots.—Spectroheliographs of the spot-groups 
taken on October 9 and 31 in K light by Mr. Evershed, 
showing the flocculent masses of facule surrounding the 
spots, were also thrown on the screen.—Dr. Lockyer con- 
sidered the correspondence of magnetic storms with solar 
prominences was more marked than with sun-spots, and 
pointed out that magnetic disturbances become more decided 
as the prominences approach the poles.—Father Sidgreaves 
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directed attention to the work at Stonyhurst, and to his 
conclusion that sun-spots are not the cause of magnetic 
disturbances, but that both phenomena have a common 
cause.—Father Sidgreaves then read a paper on a spectro- 
graphic study of 8 Lyre at the Stonyhurst Observatory ; 
he exhibited slides of a series of spectra taken at different 
dates, and explained his theory of the changes in the light 
of the star.—Prof. Turner gave an account of a method 
of photographing the moon with the surrounding stars, the 
results of which appeared very promising. In order to 
reduce its light the moon was covered by an opaque screen, 
in which was a slit; the screen was drawn slowly across 
the plate, and a sufficient exposure thus given, while 
images were obtained of stars down to about the ninth 
magnitude.—Many other papers were taken as read. 


CAMBRIDGE. 


Philosophical Society, November 9.—Mr. A. C. Seward, 
vice-president, in the chair.—Exhibition of living Gongylus 
gongyloides, a floral mantis, by Captain C. E. Williams. 
The insects exhibited show the pupal or nymph stage in 
the development of this mantis. They were hatched from 
the egg about January 18 of this year, and in the ordinary 
course should have attained the imago or winged state at 
the end of October. Development appears to have been 
arrested by the unsuitable climate of England, and by loss 
ot appetite under confinement. The floral mimicry is 
effected by the foliaceous expansion of the prothorax around 
the insertion of the front pair of legs. ‘This expansion is 
roughly diamond or oval shaped, and on the under side is 
ol a bright azure blue tipped with rose purple at the angles 
and margins; in the centre of this disc is a deeply pig- 
mented black spot of triangular shape. The front pair of 
legs are held closely folded together in the front of the 
coloured disc. The azure coloured disc resembles a small 
flower, and the black spot mimics the tube of a corolla. 
The attitude adopted by the insect when at rest and intent 
on catching its prey is an inverted position below a leaf or 
spray of leaves, the coloured side of the prothoracic disc 
being turned to the brightest light available. Insects, 
especially butterflies, are readily attracted by the floral simu- 
lation. The hindet part of the prothorax is drawn out into 
a long staik and coloured a light green, enhancing the floral 
resemblance. The rest of the body is shaped and coloured 
to resemble a bunch of dead leaves, and is practically un- 
discernible amid its natural surroundings. ‘The insects ex- 
hibited were brought from Rangoon.—Experiments in wheat 
breeding, by Mr. R. H. Biffen (see p. 92). 


Paris. 

Academy of Sciences, November 16.—M. Albert Gaudry 
in the chair.—A new method of preparation of argon, by 
MM. H. Moissan and A. Rigaut. ‘The argon is prepared 
in four stages, the first three of which, the removal of 
oxygen from the air by heated copper, concentration by 
passing over a mixture of lime and magnesium, twice, are 
identical with the processes worked out by Sir W. Ramsay 
and Lord Rayleigh. In the fourth stage the gas, after 
passing over a lime-magnesium mixture, is treated with 
pure metallic calcium at a dull red heat. Since calcium 
forms a hydride stable at 500° C., this removes at one oper- 
ation the last traces of nitrogen and hydrogen. ‘The 
apparatus produces one litre of pure argon in twelve hours. 
—Mr. G. W. Hill was elected a correspondant in the section 
of astronomy in the place of M. Schiaparelli, elected foreign 
associate.—On the analytical nature of the solutions of 
certain partial differential equations of the second order, by 
M. S. Bernstein.—On the use of the Schrader tacheograph 
in hydrographic work, by MM. F. Sehrader and Ch. 
Sauerwein.—On the extraction of oxygen by the partial 
liquefaction of air, by M. Georges Claude. A method is 
described in which only a portion of the air is liquefied 
at a low pressure, and this liquid, with any preliminary 
evaporation, gives a gas containing 92 per cent. oxyzen, 
the apparatus giving about 35 cubic metres of this per 
hour.—The measurement of very small angles of rotation, 
by M. Marcel Brillouin. Between the two Nicol prisms 
is introduced a thick plate of Iceland spar with parallel 
faces, cut at 45° to the axis, a half-wave plate, at 45° 
to the principal sections of the spar, and a second plate 
of spar similar to the first. It is possible to measure to 


in | 
ke 
he 
ir 
of 
ere 
the 
if 
rst 
i- * 
ind 
om 
0 
ne 
Lhe 
the 
mo 
to 
ind 
the 
iry 
lat 
ide 
de, 
1p. 
are 
the 
are 
nal 
nts 
m 
the 
als 
ed 
in a 
to 
‘nt 
a 
he 
m. 
or 
be 
ye. 4 
jar 
ip ¥ 
as 
de i 
ed 
nd ad 
ity 
ed 
sir 4 
re 
in 
ry 
ve 
ht 
he 
n. 
ns 
m | 


96 NATURE 


[NovEMBER.26, 1903 


a half-second of arc with this arrangement.—On the deter- 
mination of maxima and minima of transparency, by M. C. 
Camichel. A modification of the Gouy . spectrophoto- 
meter, in which the two Nicols are replaced by a rotating 
disc, partly cut away in sectors.—Some remarks on the 
magnetic storm of October 31, by M. Em. Marchand. 
The author concludes that during magnetic storms the 
currents disturbing the earth’s field are. situated at least 
partially in the upper regions of the atmosphere. The 
magnetic storm coincided with the passage of an important 
group of sun-spots across the central meridian.—On a 
rigorous separation of the rare earths, by MM. G. Urbain 
and H. Lacombe. By the addition of the double nitrate 
of magnesium and bismuth to the mixture of double nitrates 
of rare earths, each earth has as its only impurity bismuth, 
which is readily removed, instead of another rare earth. 
The method has been applied with success to mixtures of 
samarium and gadolinum.—On kermes mineral, by M. J. 
Bougault.—On the acetylenic ketones, a new synthesis 
of the isoxazols, by MM. Ch. Moureu and M. Brachin. 
Ketones of the type of acetyl-phenyl-acetylene react quanti- 
tatively upon hydroxylamine, giving isoxazols.—On_ the 
retrogradation of starch, by M. L. Maquenne. The 
retrogradation is favoured by lowering the temperature 
and by the presence of minute amounts of mineral acids.— 
The influence of the nature of the external medium on the 
organic composition of the plant, by MM. Alex. Hébert 
and E. Charabot.—On the relation between the luminous 
intensity and energy of assimilation in plants belonging 
to different biological types, by M. Fr. Weis.—On the 
structure of the cotyledons and the disposition of certain 
adventitious roots in young labiate plants, by M. Réne 
Viguer.—On polymorphism in nitrates, by M. Fréd. 
Wallerant.—On some analogies of geological facies 
between the central zone of the eastern Alps and the 
internal zone of the western Alps, by M. Pierre Fermier. 
—On artesian wells, by M. D. Pantanetli. A consider- 
ation of the influence of the pressure exerted by the rock 
mass upon the subterranean sheet of water, upon the well 
level.—On a new fossil-bearing level in the Keuper beds, 
by MM. M. Piroutet and Arm. Laurent.—A comparison 
of the letters of the alphabet from the point of view of 
the speed of writing. ‘The formation of a rational alphabet, 
by MM. André Broca and D. Sulzer. The present 
alphabet is badly .conceived from a physiological point of 
view. A series of signs is suggested by means of which 
the speed of recognition of letters could be increased one- 
third.—The electrical resistance of the human body, by 
M. Stéphane Leduc. The electrical resistance of the 
human body is especially the resistance of the skin, and 
this, like all electrolytes, depends on the nature and con- 
centration of the ions  it- contains.—Contribution to the 
treatment of cancer by the X-rays, by M. Biraud. The 
disease was a typical epithelioma, and had recurred after 
one operation. After four months’ treatment with the 
X-rays the pain disappeared, and the size of the tumour 
was reduced three-quarters.—Contribution to the study of 
hydrochloric acid in digestion, by MM. A. Desgrez and 
J. Adier. 


DIARY OF SOCIETIES. 


THURSDAY, November 26. 

Rovat Society, at 4.30.—Mathematical Contributions to the Theory of 
Evolution, XII., On a Generalised Theory of Alternative Inheritance, 
with Special Reference to “Mendel’s Laws: Prof. K. Pearson, F.R.S.— 
On the Distribution of Stress and Strain in the Cross-Section of a Beam: 
J. Morrow.—Some Experiments in Magnetism: T. C. Porter. 

INSTITUTION OF ELecTRICAL ENGINEERS, at 8.—The Testing of Electric 
Generators by Air Calorimetry: R. ‘Threlfall, F.R.S.—The Edison 
Acc’ lator for A biles: W. Hibbert. 


FRIDAY, November 27. 

Puysicat Society, at 5.—An Electrical Thermostat : Horace Darwin.— 
On the Occurrence of Cavitation in Lubrication: S. Skinner.—A Lecture 
Experiment in Electrical Resonance : Dr. W. Watson. 

Roya. ASTRONOMICAL Society, at 8.—Lecture by the President, Prof. 


H. H. Turner. 
MONDAY, November 30. 
Society or Arts, at 8.—The Mining of Non-Metallic Minerals: Bennett 
H. Brough. (Cantor Lectures. II.) 
INSTITUTE OF ACTUARIES, at 5.—On the Comparative Mortality among 
Assured Lives of Abstainers and Non-Abstainers from Alcoholic Bever- 
ages : Mackenzie Moore. 
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TUESDAY, DeceMBER 1. 

InstiTUTION oF Civit EnGineERs, at 8.—Discussion of Paper on 
Distribution of Mean and Extreme Annual Rainfall over the Britis) 
Isles :. Dr. H. R. Mill. 

ZooLoGicaL Society, at 8.30.—Note upon the Tongue and Windpipe .f 
the American Vultures, with Remarks on the Inter-relations of th. 
Genera Sarcorhamphus, Gypagus and Cathartes: F. E. Beddard, F.R.s 
—On the Mammals cf Cyprus: Miss Dorothy M. A. Bate.—On the 
Cause of Death of a Polar Bear recently Living in the Society's Gardens. 
—Dr. R. N. Salaman. 

WEDNESDAY, DeceMBeR 2. 

ENTOMOLOGICAL SOCIETY, at 8. 

Society or Arts, at 8.—The Fiscal Problem: Sir C.M.Kennedy, K.C.M.( 

GEoLocicaL Society, at 8.—Note on the Garnet-bearing and Associate:| 
Rocks of the Borrowdale Volcanic Series: (The late) E. E. Walker —.\ 
ae to the Glacial Geology of Tasmania: Prof. J. W. Gregory, 


Society oF ANALysTs, at 8.—The Characteristics of some Almon:! 
and Allied Oils: Dr. J. Lewkowitsch.—Note on the Quantitative Estim:. 
tion of Mechanical Wood Pulp in Papers: C. F. Cross and E. J. Bevan. 
—The Estimation of Aldehydes and Ketones in Essential Oils: -H. FE 
Burgess.—Note on the Estimation of Sperm Oil: L. M. Nash. 

THURSDAY, December 

Rovat Society, at 4.30.—Probable Papers sade the Fructification of 
Neuropteris heterophylia, Brongniart : R. Kidston, F.R.S.—Histologica! 
Studies on Cerebral Localisation: Dr. A. W: Campbell. 

Linnean Society, at 8.—On Littoral Polycheta from the Cape of Goo! 
Hope: Dr. Arthur Willey, F.R.S.—Notes on Myriactis Areschougii and 
Coilodesme californica :: Miss May Rathbone. 

ROnNTGEN Society, at 8.30.—A New Jcintless Section Wound Inductiv: 
Coil, and a Flat Spiral High Frequency Apparatus: Leslie Miller. 

AERONAUTICAL Society, at 8.—Report of the International Kite Competi 
tion—(1) Mathematical Portion: Prof. C. V. Boys, F.R.S. ; (2) Descrip- 
tive Portion: Eric Stuart Bruce.—Preliminary Communication on the 
Longitudinal Stability of Aéroplane Machines: Prof. G. H. Bryan, 
F.R.S., and W. E. Williams.—The Balloon Ascents made by the late 
Mr: a Glaisher, F.R.S., for Sclentific Purposes: W. Marriott.--The 
Mechanical Imitation of Bird Flight : W. Cochrane. 

Cuemicat Society, at 8.—On the Molecular Formula of some Fused Salts 
as Determined by their Molecular Surface Energy: J. F. Bottomley.— 
Acid Salts. of Monobasic Acids: R. Farmer.—The Atmospheric 
Corrosion of Zinc: G. T. Moody.—The Solubilities of the Hydrates of 
Nickel Sulphate: B. D. Steele and F. M. G. Johnson. 

FRIDAY, December 4. 

Grotocists’ AssociaTIon, at 8.—On Land, Freshwater and Estuarine 
Deposits, with 7 Reference to Recent Excursions ; Lecture by the 
President, Mr. H. W. Monckton. 

INSTITUTION OF Civit ENGINEERS, at 8.—Artificial Draught, as Applied 
by Fans to Steam Boilers: W. H. A. Robertson. 
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MACMILLAN’S NEW BOOKS, 


THIRD EDITION NOW READY. 


INTRODUCTION TO PHYSICAL CHEMISTRY. 


By JAMES WALKER, D.Sc., Ph.D., F.R.S., Professor of Chemistry in University College, Dundee. 
Third Edition. 8vo. 10s. net. 
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TEXT-BOOK OF GEOLOGY. 
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Illustrated. 8vo. 155. net. . 
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NAVIGATION AND NAUTICAL ASTRONOMY. By F. C. Sressine, M.A., 
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A MANUAL OF PRACTICAL MATHEMATICS. By Frank Castie, M.I.M.E., 
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New Impression. Crown 8vo. 7s. 6d. 
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Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :-— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); ptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, risia, Pedicellina, Holothuria, Asterias, Echiqus 
Ascidia, Salpa (preserved), Scyllium, Kaia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


NOT. ICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” 
= 


da, 

To ALL PLACES ABROAD :— 


CHARGES FOR ADVERTISEMENTS. 


*Three Lines in Column... . . 
One Sixteenth Page . o10 
One Eighth Page, or Quarter Column . .0 18 6 
Quarter Page, or Halfa Column... . 115 0 
Half a Page, oraColumn ......-3 5 

* The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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Lta., 


Complete Laboratory 
Furnishers, 


BIRMINGHAM 
AND 
DUBLIN. 


THE 
HARRIS. 
Complete with 
1” and 0.G., 


PHILIP HARRIS « CO., 


WITH RACK, 


OSSLEYV’S GAS ENGI ES. 
RECENTLY GREAT REDUCTION 


IN GAS 
REMODELLED. CONSUMED. 


(Represents J type in Oil or Crossley’s Portable Oil Engir¢ 
Gas, giving about received the FIRST PRIZE 


14 effective horse power.) Show, Cardiff, J Agr —_* 


Q 


0. 
LIMITED 
Inmediate delivery for Stock ENGINES DELIVERED.- Up to 

Sizes of Engines. Ld : Bs: the end of 1902, 46,150 engines 
: have been delivered, representing 
== $648,421 B.H.P. 


CROSSLEY BROS... LTD.. OPENSHAW:, MANCHESTER. 


e 
to 


and includes 


FOR 
new Optical Bench, new Electric Lamps, new 
plete Outfits. 
application to 
W. WATSON & SONS 
(Established 1837), 


Opticians to H.M. Government, 
13 HIGH HOLBORN, LONDON, W.C. 


> 
oc 
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WATSON & SONS’ 
MICROSCOPES & ACCESSORIES 
FOR 
METALLURGICAL WORK. 

It contains full particulars of many entirely 
new and unique accessories for facilitating 
Condensers, new Metal Holders, also Com- 
This Catalogue, together with Watson's complete 
Catalogue of Microscopes, will be sent post free on 
Branch—16 FORREST ROAD, EDINBURGH. 
Awarded 42 Gold and other Medals. 


Watson & Sons have just issued a 20-pag 
Illustrated Catalogue, exclusively devoted 


observation and photography, 


— 


DALLMEYER’S TELE-PHOTO. LENSES & ATTACHMENTS 


Enable you to take Photographs of Distant or Inaccessible 
Subjects of sufficient size to be of practical value. 


fa Indispensable for use in all departments of Natural 
History Field Work (especially Ornithology), and also 
to Architects. 


Price from £8 15s. 


MOOLRATE. POWER 
TELE -PHOTO 


ihe Prices and Particulars on application. Estimates and 
advice free. 


Stigmatie Lens fitted with Tele-Photo. Attachment. J. H. DALLMEYER, Ltd., 


(These Attachments can be fitted to any good Lens.) 25 Newman Street, London, W. 


Printed by RicHakp CLAY AND SONS, LimirEv, at 7 & 8 Bread Street Hill, Queen Vv ictonia Street, in the City ot London, and publishe1 by MACMILLAN 
anv Co., LimiTED, at St. Martin's Street, London, W.C., and THE MACMILLAN Company, 66 Fifth Avenue, New York.—Tuurspay, Nov. 26, 1903- 


NATURE 
= 
= 
H 
fr 
in 
e 
/ 
8 
4 > 


DUBLIN. 


Awarded 42 Gold and other Medals. 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“* To the solid ground 
Of Nature trusts the mind which builds for aye. 


No. 1779, VOL. 69] 


THURSDAY, DECEMBER 3, 1903. 


[PRICE SIXPENCE. 


” aed as a Newspaper at the General Post Office.] 


[All Rights are Reserved, 


ULTRA VIOLET LIGHT. 


We have received from Prof. R. W. Woop, of the Johns 
Hopkins University, U.S.A., a consignment of screens about 
3} ins. x 23 ins., which allow to pass only the ultra violet rays 
from an electric arc light. Fluorescing objects placed in this 
invisible beam fluoresce most brilliantly. The screens can be 
used with any electric arc light lantern. 

Ultra Violet Screen, £1 1s. 
Various Fluorescent Objects for the above from 3s. each. 


DICHROMATISM. 


Hollow plate glass prisms filled with hard Canada balsam 
stained with aniline dyes. The prism separates the two trans- 
mitted colours, and an incandescent lamp observed through the 
edge of the prism appears green, and observed through the base 
appears red. 

Dichromatic Prisms, 12s. 6d. each. 

These prisms are described by Prof. R. W. Woop in Zhe 

hritish Journal of Photography, August 29, 1902. 


SOLE AGENTS— 


NEWTON & CO., 


Scientific Instrument Makers to H.M. The King and the Government, 


3 FLEET STREET, LONDON, E.C. 


REYNOLDS & BRANSON, ‘ta. 
Chemical and Scientific Instrument Makers to the Indian 
Gover t and and Art Department. 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and Electricity. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
Illustrations, free on application. 
meee | BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 


4 COMMERCIAL STREET, LEEDS. 


IMPROVED 


HYGROMETER 


WITH 


GILDED SURFACES. 


Can be used with an Aspirator or an 
India-Rubber Pressure Ball. 


THE SMALLEST FORMATION 
OF DEW READILY OBSERVED. 
With 2 Thermometers, ae Bottle 
and Pressure Ball ooden 
Travelling tase, 


£5. 
JOHN GRIFFIN & SONS, 


20-26 Sardinia 
Lincoln’s Inn Fields, London. 


& ZAMBRA’S 
ELECTRICAL 

SELF-RECORDING 
RAIN GAUGE. 


RZAMBRA. 


Lllustrated Price List and full particulars post free on 
application to 


NEGRETTI & ZAMBRA, 


38 HOLBORN VIADUCT. 
45 CORNHILL, and 122 REGENT STREET, 


LONDON. 


Branches : 
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NOTICE. 
Or THuRspay Next, DECEMBER 10, WILL CONTAIN THE 


INDE X 


To VoL. LXVIIL., 
ONE SHILLING. 


AND WILL Cost 


Advertisements intended for appearance in the issue should | 


reach the Publishers by TuEsSpAY, DECEMBER 8. 
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EAST LONDON TECHNICAL 
COLLEGE, 
MILE END ROAD, E. 


_ For Session 1903, Day and Evening Classes with laboratory and work: p 
instruction will be held by recognised teachers of the University of London 
in preparation for the Matriculation and Degree Examinations of th.« 
University, and in general science subjects. For fees and time table 
CaLENDpaR, price by post 44d. 


J. L. S. HATTON, Director of Studies. 


TUITION BY CORRESPONDENCE. 


MATRICULATION, B.A. AND B.Sc. EXAMINATIONS. 
Civil Service Appointments, Law, Medical and other _ preliminaries. 
‘Tuition in any subject: Physics, Chemistry, Mathematics, 
Mechanics, Psychology, Logic, Political Economy, Latin, Greek. 
French, German, Italian, Book-keeping, &c. Tutors : Graduates of Oxford, 
Cambridge, London, and Royal Universities, Prizemen, Science Medalists. 
—Address, Mr. J. CHarceston, B.A., Burlington Correspondence Collez-, 
| 8 Crescent Grove, Clapham Common, London, S.W. 


SALOP COUNTY COUNCIL. 
HIGHER EDUCATION. 


Notice is hereby given that an Examination will be held in Shrewsbury 
on January 12 and 13, 1904, to fill up an Exhibition in Science Subjects of 
the value of £50 a year, tenable for not more than three years, by young 
men who hold, or have held, a Scholarship or Exhibition (other than a £50 
County Council Scholarship) at some University or College of University 
rank approved by the Higher Education Committee of the above Council. 

The Exhibition is open to natives of Shropshire, and also to those who 
have been receiving their education within the county for the two years 
immediately preceding the time at which they joined the institution in 
which they hold, or have held, the qualifying Scholarship. 

All entries of candidates intending to compete must be received on or 
before December 12, 1903, by W. H. Penviesury, M.A., Secretary for 
Higher Education, Shirehall, Shrewsbury, from whom further particulars 
may be obtained 

In awarding the Exhibition special regard will be had to the need of 
qualified candidates for further pecuniary assistance. 

November 23, 1903. 


COUNTY BOROUGH OF WEST HAM. 
MUNICIPAL TECHNICAL INSTITUTE. 


Sopientions are invited for the post of HEAD of the CHEMICAL 
DEPARTMENT, at a salary of £200 per annum, rising by annual incre- 
ments of £10 to a maximum of £250. 

Candidates must have seen the circular giving particulars of the post, 
which can be obtained on application to the Principat, Municipal Tech- 
nical Institute, West Ham, E. 

All applications must be lodged with the Principat before 12 noon 
December 18, 1903. 

By order of the Council, 
FRED. E. HILLEARY, 

Town Clerk. 


NORTHERN POLYTECHNIC 
INSTITUTE. 
HOLLOWAY, LONDON, N. 

The Governors of the above Institute invite applications for the following 
appointments, to date from January 1, 1904. (1) Head of Building Trades 
Department. Salary, £250. (2) Assistant in Building Trades Department. 
Commencing Salary, £100. (3) Assistant Lecturer and Demonstrator in 
Chemical Department. Salary, £90. 

Forms of application, to be returned not later than December 14, may be 


obtained from 
W. M. MACBETH, Clerk to the Governors. 


Town Hall, West Ham, E., 
November 25, 1903. 


GEORGE HERIOT’S TRUST. 
HERIOT WATT COLLEGE, 
EDINBURGH. 


An ASSISTANT is required for the CHEMISTRY DEPARTMENT 
of. the Heriot Watt College. Salary, £100 per annum. 

Applications, with particulars of qualifications and testimonials, to be 
sent to Principat Laurie at the College not later than December 14. 


DAVID LEWIS, Treasurer. 
Edinburgh, November 24, 1903. 


CITY OF NORWICH. 
HIGHER GRADE COUNCIL SCHOOL. 


The Education Committee invite applications for the post of MATHE- 
MaTICS Master at the above School. Commencing salary, £120 per 
annum. 

The person appointed will be required to 


take up his duties on January 5, 

Applications, stating age and qualifications, must be sent to the under- 
signed on or before December 14, 1903. 


FRANK H. NEWMAN, 


Technical School, Norwich. Organiser of Higher Education. 


November 24, 1903. 


| SUPERINTENDENT of the Zoological Gardens, Regent's Park. 
| Salary, £400 per annum, and residence. 


COACHING 


(THEORY AND PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXAMS. 

Especial Course of Instruction in THERAPEUTICS, PHARMA- 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 


EXAM. 
FREDERICK DAVIS, The Laboratories, 
49 and 51 ImpreriAL Buitpincs, LupGate Circus, E.C. 


PRACTICAL AND THEORETICAL TUITION. 


} ont PHYSICS, CHEMISTRY, PHYSIOLOGY, GEOLOGY and 


OTANY. Individual Instruction. 


R. C, T. Evans, B.Sc.(London), 
Director of the 
Heatucote ScieNcE LABORATORIES, 
9 Heathcote Street, Gray's Inn Road, W.C. 


TO SCIENCE MASTERS.—Required in 
January :—(1) Master for Chemistry and Physics—Day and Evening 
Classes—well-known school in Ireland ; salary, £150. (2) Lond. B.Sc. 
with practical experience in Engineering ; adequate salary to a suitable 
man. (3) Graduate for Physics and Chemistry; salary, 120. 
(4) Physics, Mechanics and Mathematics, for Navy pupils; salary, 

| 490, with board and residence. (5) Chemistry and Physics; salary, 

} 4120, non-res. Numerous other vacancies. List of appointments on 

application.—Address GriFFITHS, SMITH, POWELL AND 
| Scholastic Agents (Estd. 1833), 34 Bedford Street, Strand, London. 


Government Grant to defray the expenses of 
Scientific Investigations. Applications for the year 1904 must be received 
at the offices of the Royal Society not later than January 31 next, and 
must be made upon printed forms to be obtained from the Clerk to the 
Government Grant Committee, Royal Society, Burlington House, 
London, W. 


CIVIL SERVICE COMMISSION. 


FORTHCOMING EXAMINATION. 


EXAMINERS IN THE PATENT OFFICE (20- 
22ND DECEMBER, 1903. 
The date specified is the latest at which applications can be received 


They must be made on forms to be obtained, with particulars, from the 
SECRETARY, Civil Service Commission, Burlington Gardens, London, W. 
ZOOLOGICAL SOCIETY OF LONDON. 


The COUNCIL will shortly proceed to APPOINT a RESIDENT 


ASSISTANT 25) 


Applications, with evidence as to 
qualification, should be in the hands of the SeckeTaRY, 3 Hanover Squars, 
W., by December 11, 1903. 


SEXEY’S TRADE SCHOOL, 
BRUTON, SOMERSET. 
SCIENCE MASTER for CHEMISTRY and PHYSICS require’. 


Commencing salary, £120 to £130. Apply before December 26 to Hra 
MasrTeEr. 


Wanted by a B.A. (Cantab.), post as 
CHEMIST; two years’ experience in Laboratory of Sugar Refinery : 
original research ; highest references.—Reply to ‘‘ R, P.,” 21 Ravens 

bourne Gardens, Ealing, London, W. 
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A WELCOME PRESENT THE STATEMENT THAT 


WITH ~ INCREASED FIELD, AND 
he ROVED DEFINITION. may seem to claim too much; but the constantly recurring instances of its 
im successful use in matters beyond ordinary making and mending go far to 
é justify the claim. The British Medical Journal (Jan. 4, 1902) contains an 
illustrated article on a case of supply of an artificial ear. The writer says, 
‘The application of Seccotine has been found quite sufficient for the 
- necessary adhesion of the internal surface of the artificial auricle to the 
corresponding parts remaining.” At the time of writing this article the 
artificial ear had been worn by its owner, a boy, for TWO YEARS. 
2 ; A small Sample Tube for trial can be had for nothing 
+, Dos Sm Higa | and post free on application to Sole Proprietors— 
s, M‘CAW, STEVENSON & ORR, Ltd., BELFAST, 
*y Engraved Real Siz and at 31 & 32 Shoe Lane, Ludgate Circus, London, E.C. 
ts AN ACHROMATIC COM BINATION. SECCOTINE IS ON SALE IN EVERY TOWN IN THE KINGDOM. 
COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
“ PORTABILITY OF A POCKET LENs. THE POLYMETER. 
“If you carry a small Platyscopic Pocket Lens (which every A miniature Meteorological Observatory for Scientific, 
observer of Nature ought todo). —GRanT ALLEN, in Knowledge. Industrial and Hygienic purposes. 
ie “IT have long carried one of these instruments and found it Invaluable for forecasting the weather. 
invaluable.”—Joun T. CaRRINGTON, Editor of Science Gossip. See Nature, April 24, 1902, page 592. 
The Platyscopic Lens is invaluable to botanists, mineralogists, Descriptive pamphlet post free. 
or or entomologists, as it focuses about three times as far from the OUR CATALOGUE 
. object as the Coddington Lens, and has a field unequalled for (630 pages of Illustrations and Prices) 
10, 15, 20, and 30 diams. ; the lowest power, having the largest CHEMICAL & ANALYTICAL APPARATUS. 
field, is the best adapted for general use. 
a Including Balances, Drying-Ovens, Furnaces, Hot 
Mounted in Tortoiseshell, magnifying 10, 15, * or 30 Sp Air Motors, Laboratory Stands, Microscopes Spectro- 
s diameters, either power... = 15 scopes, Bacteriological Apparatus, Porcelain and 
In Nickelised German Silver, either power iad ey Clay Ware, Jena Laboratory Glass Ware, and Glass 
id Tubing, &c., &c., 


Combinations of any two powers, in Tortoiseshell 
: be had t lication by Coll School 
Ditto Ditto in Nickelised German Silver 2 — 


ILLUSTRATED DESCRIPTION SENT FREE. 
JOHN BROWNING," 78 STRAND, LONDON, « GALLENKAMP & CO., LTD. 


. | THE “ARISTON” — LIQUID AIR ano LIQUID HYDROGEN. 
i FINE ADJUSTMENT 
A : 4 (PATENT) tern, and numbers are in use in University Laboratories and elsewhere in 


’, , 4 Ag FOR MICROSCOPES | various countries. The whole apparatus is neat and compact and its parts 


He easily moved ; the Liquefier, without stand, being a cylinder 17 inches 


Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard pat- 


Mn fos fe entirely eliminates the reflex action and 8 inches in diameter. 

H wa | . . . ft begins to liquefy air in from 6 to 10 minutes after the admission of air 
4 ; or side movement which occurs 1N at from 150 to 200 atmosp Pp , making over a litre of liquid per 

most instruments when slight pressure _ hour. 


f Sees is exerted in giving movement to the It requires no auxiliary refrigerant and produces a perfectly clear! quid 


i . which requires no filtering. 
Micrometer screw when focussing = The operator has only one gauge to watch and one valve to control. 


object. HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W. 
“ if fa See Commendatory Notice in Nature, TRAVERS for use in conjunction with Air-Liquefier. 
es November 6, 1902, page 15. 


- ' LISTS F PC OST FREE. For Prices and Particulars apply to the Sole Makers :— 


JAMES S\ SWIFT & SON, BRIN’S OXYGEN COMPANY, LIMITED, 
TOTTENHAM COURT ROAD, LONDON. WESTMINSTER, LONDON. 


COLOUR PHOTOGRAPHY. 


SANGER-SHEPHERD QUICK HANGE, ONE PLATE, LATEST PATTERN OUTFITS. 

EXCELLENT Photographs in Colour are obtained with our smaller 
lens filter Outfits, complete from 25/-; but for general work, Landscapes in 
changing light, Portraiture or Ph ‘tomicrography where rapid exposures 
in succession are necessary, the Repeating Back with Colour Filters is 
recommended as the best all round appliance. 

It may be attached to any 4, 4 or whole-plate camera or glass plate 
Kodak, by means of a panel cut to correspond and interchangeable with 
the ordinary dark slide, This does not in any way interfere with the use 
of the camera for ordinary work. The three Colour Filters are held in 
a frame, clipped in front of the double dark slide which carries the two 
plates, each large enough to record the three negatives side by side, when 
the slide is pushed past the opening in the outer case. With this Outfit, 
even a beginner will secure three-colour negatives with the ease and 
certainty of an ordinary photograph. 

Repeating Back Attachments, with Filters complete, from 90/+ 
Write for new illustrated price list, mentioning NATURE, or call to see 
. transparencies and paper prints by THe SANGER-SHEPHERD process. 


; SANGER-SHEPHERD & CO., 5, 6, > Gray’s Inn Passage, Red Lion Street, Holborn, London. 
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PROF. CALLENDAR’S 


| 


APPARATUS FOR MEASURING 


66 


THE CAMBRIDGE SCIENTIFIC INSTRUMENT CO., 


Head Office—CAMBRIDGE. LTD. 
London Office—o2 HATTON GARDEN, E.C. 


| 


This Lantern Attachment is by far the most efficient 
of all the instruments yet introduced for the produc- 
tion of Microscopic objects upon the screen. Mr. 
|| Leach’s improvements, and the high-class quality of 
\| its lenses, combine to give better definition than has 
| hitherto been attained even at the most extravagant 
prices. It can be attached to any ordinary limelight 
lantern by screwing it into the flange which carries 
| the usual lantern objective. Any good ordinary 
| objective can be used, but specially selected ones for 
flatness and largeness of field answer the best. 


#9 :10: 0. 


JAMES WOOLLEY, SONS & Ltd.,. 
VICTORIA BRIDGE, MANCHESTER. 


Chemical and Phys'cal Apparatus of every description. 
CATALOGUES ON APPLICATION. 


RECENT AND FORTHCOMING BOOKS 


gn the University Tutorial Series. 


ARITHMETIC, THE JUNIOR. § (Suitable for the 
Junior Locals, and the Second Class College of Preceptors 
Lxamination.) By R. H. Cuore, B.A., of Kingswood 
School, Bath. 2s. 6d. [Aeady. 


ARITHMETIC, THE SCHOOL. (Suitatle for Senior 
Classes in Schools, and for such Examinations as London 
Matriculation, First Class Colege of Preceptors’, Senior 
Locals, &c.) By W. P. WoRKMAN, M.A., B.Sc. 35. 6d. 

[Ready. 

ARITHMETIC, CLIVE’S SHILLING. (Suitable for 


Junior Classes.) preparation. 


ARITHMETIC, PROBLEMS IN HIGHER. By 
W. P. WorkKMAN, M.A., B.Sc., and R. H. Cuops, B.A. 
[/n preparation. 
BOTANY, ADVANCED. (Suitable for the Second Stage 
Examination of the Board of Educatwn.) By J. M. 
Lowson, M.A., B.Sc., F.L.S. 35. 6a@. [Jn the press. 


BOTANY, TEXT-BOOK OF. (Suitable for such 
Examinations as the London Intermediate Science, and the 
Pharmaceutical Minor.) By J. M. Lowson, M.A., B.Sc., 
F.L.S. Third Edition. 6s. 6d. [Aeady. 

DYNAMICS, THE TUTORIAL. By Wm. Br cos, 
LL.D., M.A., F.C.S., F.R.A.S., and G. H. Bryan, 
Sc.D., M.A., F.R.S., Smith’s Prizeman, late Fellow of 
St. Peter's College, Cambridge. Second Edition, Enlarged 
and Revised. 35. 6d. [Xeady. 

GEOMETRY, THE JUNIOR. By W. P. Workman, 
M.A., B.Sc. 25. 62. [/n preparation. 


GEOM TRY, PRELIMINARY. ‘the Preliminary 
Camb: idge Locais, and similar Examinations.) By W. P. 
WorkMaN, M.A., B.Sc. 1s. 6d. [/n active preparation. 


GEOMETRY, PRACTICAL PLANE AND SOLID. 
(Written to meet the Requirements of the First Stage of the 
New syllabus (1902-3) of the board of Education.) By 
G. F. Burn, A.M.I.Mech.E. 2s. [Aeady. 


GRAPHS: The Graphical Representation of 
Algebraic Functions. Bing a Supplement to 
‘The New Matriculation Algebra.” By C. H. FRENcH, 
M.A., and G. Osporn, M.A. 6d. 

HEAT, HIGHER TEXT-BOOK OF. By R. \W. 
SrewArT, D.Sc. Lond. 6s. 6d. [Rendy. 


MAGNETISM AND ELECTRICITY, HIGHER 
TEXT-BOOK OF. By R. W. Stewart, D.Sc. 
6 . 6d. [Zn the press 
NAVIGATION, MODERN, (Suitadle for Examinations 
conducted by the Royal Navy, and by the Board of Education 
in Subjects XX. and XX/B.) By Rev. W. HALL, R.N. 
6s. 6d. [Zn the pres 
PSYCHOLOGY, THE GROUNDWORK OF. By 
G. F. Stour, M.A. Camb. and Oxon., LL.D. Aberdeen. 
4s. 6d. [Reaay. 
STATICS, THE TUTORIAL. By Ws. Briccs, LL.!)., 
M.A., F.C.S., F.R.A.S., and G. H. Bryan, Sc.D., M.A., 
F.R.S., Smith’s Prizeman, late Fellow of St. Petcr’s 
College, Cambridge. Third Edition, Revised and [n- 
larged. 35. 6d. [Reaa). 


Complete Catalogue, and Lists of Books for LONDON UNIVERSITY and other Examinations 


London: W. B. CLIVE, University Tutorial Press Warehouse, 157 Drury Lane, W.C. 


H 


| 
Big ee ’s Lantern M | 
Leach’s Lantern Microscope. 
M 
by 
i 
ij 
i 
N 
ee A Lecturer can obtain a value oc ‘‘ J,” the mechanical | 
a equivalent of heat, correct to 4 per cent. in about 10 minutes | | 
| 
we in the presence of a class of students. 
Write For Parricucars ToO— | H 
rays 
fie 
rate 
ita 
r 


—! 


DECEMBER 3, 1993] 


CARL ZEIS Works, 


BINOCULAR STEREOSCOPIC 
RANGE-FINDERS. 


All the are vending, They only 
require adjustment to the eyes of the observer once for 
all, and the distance of objects within specified limits can 
after a little practice be measured almost at a glance. 

Simultaneously with the object viewed, a zig-zag scale 
is seen in stereoscopic relief extending away from the 
observer. The object looked at will be seen to coincide in 
distance with some point on this scale. The number 
marked against that point of the scale shows the distance 
in metres. 


BINOCULAR RANGE-FINDER FOR MILITARY 


| 
433 STRAND, LONDON. | 


MANUFACTURER of Patented Induction Coils and PURPOSES 
other Scientific Instruments and Engineering Length 25 inches. Gives 8 times as greata sterecescopic 
Appliances to the Government Departments. effect as ordinary Bi 


Special Patterns of Instruments made to order. 
Every Instrument is absolutely guaranteed and will be shown in opera- 
tion if desired. 
The illustration (0°4 in. to the ft. scale) is from a photograph of the 44-in. 
Spark Induction Coil designed and made by my firm for W. Spottiswoopkg, 
Ss. 


up to 3,000 metres. 
LARGE BINOCULAR RANGE-FINDER on STAND 
for COASTGUARD STATIONS, 
NAVAL AND MILITARY OBSERVATIONS, &c. 
Length 6 feet. Gives 23 times as great a stereoscopic 
effect as ordinary Binoculars. Distance can be read off 
up to 10,000 metres. 
These Range-Finders serve at the same time as 
excellent Field Glasses or Telescopes. 


Detailed Catalogue ‘““F 4,” Post Free on application. 


sq 


NEW TRIPLE-POLE MERCURY BREAK, giving a stream-like effect 
when used with Apps Patented Induction Coil (this can be fitted to | 
any Induction Coil), £6 6s. 

HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 

The Model peperstae, a for South Africa, with Batteries, small 
Steam Mot r, &c. S OF X-RAY APPARATUS suitable for 
Field Ho-pitals, mt, 

HIGH FREQUENCY APPARATUS of the latest models. 

JOINTLESS SECTIONS if ordered, single wires, flat and conical, 10 in. 
Coils 4000 ohms R. very thick "discharge. Commercial series about 
half of catalogue prices. Primary Coils for 10 to 230 volts. 

PRICES per return post. 


LONDON BRANCH 


29 MARGARET STREET, RECENT STREET, W. 


For Photography, Unsurpassed for fine definition. 


TELEGRAPH COMPANY, 


Hopson» 


Brovcwrow Sreast Woena LEICESTER, 


ELECTRICAL ENGINEERS Prof. Dalby’s 
and CONTRACTORS. Experimental Apparatus 


for illustrating the principle of Balancing 
reciprocating parts. 


Cc ising: Four-Crank Model with Angles and t 
Manufacturers of of ‘Accurate Weights, pine Electric 
Resistance Apparatus, Frame, Springs, and Tools. - 
INDUCTION COILS. 
IGNITION COILS. G. CUSSONS, The Technical Works, Manchester, N.W. 
LABORATORY INSTRUMENTS. Experimental Apparatus for Mechanical 


Laboratories, Models of Machine details, Dynamo 
TELEGRAPH INSTRUMENTS. details, Sectional Models of the Steam Engine, Oil 


Motor and Gas Engine, Building Construction 
SWITCHBOARDS, &c. and hot, Oe. 
When making structural alterations in Laboratories, see 
our new system of 
Illustrated Price List Free on Application to a Sr 
G. cu SSONS, 


18 Finch Lane, London, E.C. | The Technical Works, Sneudhiecten, N.W. 
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MACMILLAN & CO.’S BOOKS FOR STUDENTS OF CHEMISTRY 


AN INTRODUCTION to the STUDY | 


OF CHEMISTRY. By Prof. W. H. PERKIN, Jr., | 


Ph.D., F.R.S., and BEVAN LEAN, D.Sc., B.A. (Lond. ). 
Globe’ 8vo, 25. 6d. 

A PRIMER OF CHEMISTRY. By 
Sir HENRY E. ROSCOE, F.R.S. Illustrated. With 
Questions. Pott 8vo, Is. 


INORGANIC CHEMISTRY for BE- 


GINNERS. By Sir HENRY E. ROSCOE, F.R.S. 
Assisted by JosepH Lunt, B.Sc. Globe 8vo, 2s. 6d. 


LESSONS in ELEMENTARY CHE- 
MISTRY, INORGANIC and ORGANIC. By Sir 
H. E. ROSCOE, F.R.S. Sixth Edition, thoroughly 
revised. Feap. 8vo, 45. 6d. 

INORGANIC CHEMISTRY FOR 


ADVANCED STUDENTS. By Sir H. E. ROSCOE, 
F.R.S., and Dr. A. HARDEN. Globe 8vo, 4s. 6d. 


A TREATISE on CHEMISTRY. By 


Sir H. E. ROSCOE, F.R.S., and the late C. SCHOR- | 
LEMMER, F.R.S. New Edition. Completely revised | 


by Sir H. E. Roscog, assisted by Drs. H. G. COLMAN and 
A. HARDEN. Vol. I. The Non-Metallic Elements. 8vo. 
2ts. Vol. II. The Metals, 315. 6a. Vol. III. The 
Chemistry of the Hydrocarbons and their Derivatives, or 
Organic Chemistry. Parts II., IV., and VI., 215. each. 
Part III., 18s. 

INTRODUCTORY CHEMISTRY for 
INTERMEDIATE SCHOOLS. By L. M. JONES, 
B.Sc. Globe 8vo, 2s. 

CHEMISTRY FOR ORGANISED 
SCHOOLS OF SCIENCE. By S. PARRISH, B.Sc. 
With Introduction by Dr. ForsytH. Globe 8vo, 2s. 6d. 


AN INTRODUCTION TO THE 
SCIENCE AND PRACTICE OF QUALITATIVE 
CHEMICAL ANALYSIS, INORGANIC. By CHAP- 
MAN JONES, F.LC., F. C. S. Crown 8vo, 6s. 


PRAC PICAL INORGANIC CHE- 
MISTRY FOR ADVANCED STUDENTS. _ By 
CHAPMAN JONES, F.LC., F.C.S. Globe 8vo, 2s. 6d. 

PRACTICAL INORGANIC CHE- 
MISTRY. ByG.S.TURPIN, D.Sc. Globe 8vo, 2s. 6d. 


LESSONS IN ORGANIC CHEMIS- 


TRY. ByG.S. TURPIN, D.Sc. 2s. 6d. 

A TEXT-BOOK of INORGANIC 
CHEMISTRY. By Prof. IRA REMSEN. 8vo, 16s. 
INORGANIC CHEMISTRY. By Prof. 

I. REMSEN. Crown 8vo, 6s. 6d. 

ORGANIC CHEMISTRY. By Prof. 

T, REMSEN. Crown 8vo, 6s. 6d. 

The ELEMENTS of CHEMISTRY. 
By Prof. I. REMSEN. New Edition. Feap. 8vo, 2s. 6d. 

COLLEGE TEXT-BOOK of CHE- 
By. Prof. I. REMSEN. Extra Crown 8vo, 

6d. net. 

A JUNIOR COURSE of PRACTICAL 
CHEMISTRY. By FRANCIS JONES, F.R.S.E., F.C.S. | 
With a Preface by Sir H. E. Roscor, F.R.S. Eighth | 
Edition. Globe 8vo, 2s. 6d. Questions, 3 v 

PRACTICAL METHODS OF OR- 
GANIC CHEMISTRY. By L. GATTERMANN, Ph.D. | 
Translated by W. A. SHOBER, Ph.D. Crown 8vo, 8s. 6d. 

PRACTICAL CHEMISTRY. By R. 


ABEGG and W. HERZ. Translated by H. 4 CAL- 
VERT, B.Sc. Crown 8vo, 6s. 


MACMILLAN AND CO., LIMITED, LONDON. 


PRACTICAL ORGANIC CHE. 


MISTRY FOR ADVANCED STUDENTS. By 
JULIUS B. COHEN, Ph.D. Globe 8vo, 35. 6a. 


THEORETICAL ORGANIC CHE. 
MISTRY. By JULIUS B. COHEN. Globe 8vo, 6. 


AN EXPERIMENTAL STUDY OF 


GASES. By M. W. TRAVERS. 8vo, Ios. net. 


THE GASES of the ATMOSPHERE. 


By Prof. W. RAMSAY, F.R.S. Extra Cr. 8vo, 6s. net 


A DICTIONARY OF CHEMICAL 
SOLUBILITIES, INORGANIC. By A. M. COMEY, 
Ph.D. Demy 8vo, 15s. net. 


ESSAYS in HISTORICAL CHEMIsS. 
TRY. By T. E. THORPE, C.B., LL.D., F.RS, 


Second Edition. 8vo, 12s. net. 
INORGANIC 


PRINCIPLES OF 


CHEMISTRY. By HARRY C. JONES, Associate 
Professor of Physical Chemistry in the Johns Hopkins 
University. 8vo. 17s. net. 


ELEMENTS OF PHYSICAL CHE- 


MISTRY. By Prof. HARRY C. JONES. 8vo. 17s. net. 


The PRINCIPLES of INORGANIC 
CHEMISTRY. By WILHELM OSTWALD. Trans. 
lated by ALEXANDER FINDLAY, M.A., B.Sc., Ph.D. 
8vo, 18s. net. 

SCIENTIFIC FOUNDATIONS 

OF ANALYTICAL CHEMISTRY TREATED IN 

AN ELEMENTARY MANNER. By WILHELM 

OSTWALD, Ph.D. Translated ‘by GEORGE 

M‘GOWAN, Ph.D. Second Edition. Crown 8vo, 6s. net. 

-MANUAL of PHYSICO-CHEMICAL 
MEASUREMENTS. By Prof.W.OSTWALD. Translated 
by J. WALKER, D.Sc., Ph.D. Illustrated. 8vo, 7s. net. 

INTRODUCTION TO PHYSICAL 
CHEMISTRY. By Prof. JAMES WALKER, D.Sc., 
Ph.D. Third Edition. 8vo, ros. net. 

LABORATORY MANUAL EX- 
PERIMENTS TO ILLUSTRATE THE ELEMEN- 
TARY PRINCIPLES OF CHEMISTRY. By H. W. 
HILLYER, Ph.D. Medium 8vo, 4s. net. 

A LABORATORY MANUAL OF 
ORGANIC CHEMISTRY. By Dr. LASSAR-COHN. 
Translated by A. SMITH, B.Sc., Ph.D. Crown 8vo, 8s. 6d. 

CHEMICAL ARITHMETIC. With 
1200 Problems. By S. LUPTON, M.A. 2nd Edition, 
revised. Fcap. 8vo, 4s. 6d. 

CHEMICAL ANALYSIS OF OILS, 
FATS, WAXES, AND OF THE COMMERCIAL 
PRODUCTS DERIVED THEREFROM. By Dr. J. 
LEWKOWITSCH. $8vo, 25s. net. 

LABORATORY COMPANION TO 
FATS AND OILS INDUSTRIES. By Dr. J. LEW- 
KOWITSCH. 8vo, 6s. net. 

OUTLINES of INDUSTRIAL CHE- 


MISTRY. By F. H. THORP, Ph.D. 8vo, 15s. net. 


THEORETICAL CHEMISTRY. By 


Prof. NERNST, Translated by Prof. C. S. PALMED 
8vo, net. 


SYSTEMATIC SURVEY OF THE 
ORGANIC COLOURING MATTERS. By Dr. G. 
SCHULTZ and P. JULIUS. Translated and "edited b 
A. G. GREEN, F.I.C., F.C.S. Royal 8vo, 21s. net. 
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PHCNIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


{9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 
Moderate Rates. Absolute Security. Electric 
Lighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 
LOSSES PAID OVER £26,000,000. 


LUNN’S and Mr. PEROWNE’S 
CRUISE. 


‘Argonaut,’ 3274 tons. 

£21 PALESTINE, EGYPT, GREECE Cruise. Twenty-six days. 
Ticket Dover, Calais, Marseilles included. 

£10 10s., £11 11s., £13 13s. and £14 14s. TOURS TO ROME, 


ecember 21 and December 28 


Seeretary, 5 Endsleigh Gardens, Euston, N.W. 


COLLECTIONS IN POLISHED DEAL CABINETS AND BOXES. 


MINERALS, ROCKS, OR FOSSILS. 


25 Specimens, 5/6; 50 do., 10/6; sae do., 21/-; 200 do, 42/-; 


300 
Adapted for Examinations in Geology:and Mineralogy. 
A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 

Hammers, Chisels, Blowpipe Cases, Card Models of Crystals, 
Glass-Capped Boxes, Card Trays, and all Geological and 
Microscopical Requisites. 

Cabinets, Trays, and Glass-Capped Boxes made to order. 
CaTALoGuEs GRATIS. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. | 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
etsukis China, Lacquers, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pumatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, _— 
onium ; "Hormiphora (preserved) ; ptoplana; Lineus, Amphi 
Nereis, Aphrodite, Lanice, Terebella; Lepas, 
Gammarus, Ligia M 
Pectens Bugula, risia, Pedicellina, Holothuria, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


Arenicola, Ba 


Asterias, Echinus, 


THE DIRECTOR. 


| Apparatus, 


NEW SYSTEMATIC COLLECTION OF 
335 ROCKS AND THIN 


according to H. yy “El der G 
Aufl, Stuttgart, rgor. 


This collection, A, is an pont of the former one of 250 rocks and thin 
sections ; but there are some changes of importance : firstly, a great number 
of new and interesting types of rocks have been added or exchanged 
for others ; secondly, as the ‘‘ Elemente der Gesteinslehre"’ are not only a 
treatise on massive rocks but also on the sedimentary and the 
erystalline schists, this collection also contains the most important 
types of these families of rocks. Great care has been taken to select only 
such rocks which clearly show all the characteristics of the type. 

Again, we have also selected out of this collection two smaller ones, 
B and C, of 250 and 165 specimens respectively. 


The prices are as follows: 


A. 335 specimens of rocks ... 419 0 
335 thin sections, in elegant case £21 0 0 
B. 250 specimens of rocks ... £1310 0 
250 thin sections, in elegant case 415 10 © 
C. 165 specimens of "rocks as £8 10 © 
165 thin sections, in elegant case 5 


£10 
If the same way as before, to each collection will be ‘added a printed 
description in English translation (about 140 pages) of the macro- 
scopical and microscopical features of each work, containing also a 

description of the petrographical microscope for the use of students. 

COLLECTIONS OF MINERALS, FOSSILS, METEORITES, 

PURCHASED FOR CASH OR EXCHANGED. 

Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED 1833. 


WATKINS DONCASTER, 


ATURALIST 
= MANUFACTURERS 
CABINETS AND APPARATUS 
FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY 


SPECIAL SHOW-ROOM FOR CABINETS. 


ga Our Catalogue (96 pp.) Post free on application, 
N.B.—For Excellence and Superiority of Cabinets and 
references are to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 


true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


_ Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &. 


sis, Nebalia, Carcinus; Patella, Buccinum, Eledone, | 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 


ROCK SECTIONS. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 


MINERALOGISTS, 
To Science & Art Department, British, Indian, & Colonial Museums, &c. 
Office and Stores :— 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


Communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 
da. 

6 

6 


To ALL PLACES ABROAD :— 

I 10 6 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


| CHARGES FOR ADVERTISEMENTS. 


*Three Linesin Column. ..... o 2 6 
One Sixteenth Page . . . 
One Eighth Page, or Quarter Column | .0 18 6 
Quarter Page, or Halfa Column. . . . .1 15 © 
Half a Page, ora Column .... 3 5 0 
Whole Page . 
* The first line being i in n heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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DR. HALDANE’S APPARATUS | 


R. ESTIMATING: 


CA 4 0 C AGI D IN Al ESTABLISHED 1798 (OVER A CENTURY). 
RETAIL—89 BisHOPScATE STREET WITHIN, E.C. WHOLESALE—34 CAMOMILE STREET. 
; 
/ 


7S PRICE, —_—_—Scientific Apparatus Manufacturers and Laboratory 
é 2) in Mahogany Outfitters to the Home and Colonial Departments of 
Cabinet H.M. Government, Scientific Institutions, Colleges, 

5 = a complete, | and the various Industries throughout the World. 


£3:3:0 LAVELLE’S IMPROVED SPHEROMETER. 


This spherometer is provided with an index-hand so arrange} 
that it can be moved freely without causing the graduated disc 
to revolve and, by means of a lateral 
screw, can be fixed to indicate any 
degree on the disc. This arrangement 
enables the operator to know the 
number of revolutions, and fractional 
parts of a revolution, which the disc 
makes. 

Another improvement. of some im- 
portance, is that the legs being pro- 
> vided with screw threads instead of 
being fixed, the range of the sphero- 
meter can be regulated to any extent 
and the zero of the disc be set with great accuracy to the edge 
of the upright scale. 


The price of this instrument is only 10/6. 


SOLE MAKERS— Sole Makers— 


C. E. MULLER, ORME & CO.,, TOWNSON & MERCER, 
448 High Holborn, London, W.C. 34 CAMOMILE STREET, E.C. 


Notice in “NATURE,” 


August 13th, 1908, page 347. 


This is a small portable apparatus designed by Dr. J. S. Hatpane, F.R.S 
this apparatus, be tested on the spot, the whole operation being quite simple 


for the use of Medical Officers of Health, &c. Asample of air can, by mea 


See Commendato 


APPARATUS FOR EXPERIMENTS 

On Resonance and on 
Stationary Electric Waves. 

SEIBT’S RESONATORS, RESONANCE BOBBINS, LEYDEN JARS, &e. 


Descriptive Circular on application to 


ISENTHAL & CO., 85 Mortimer Street, London, W- 


CONTRACTORS TO THE: ADMIRALTY, WAR, INDIA, AND COLONIAL OFFICES, &c. 


sen... Lhe STANDARD? 


Ft is a Combined DB OA Price 
Film and Plate Camera. $3 12 6 


Send for the Standard Booklet, FREE. 


THE LONDON STEREOSCOPIC COMPANY, 
106 & 108 RECENT STREET, W., & 54 CHEAPSIDE, E.C. 
Sole Wholesale and Retail London Agents for the CLYDE MOTOR BICYCLE. 


Printed by RicHarD CLAY AND Sons, Lim1TEp, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by MACMILLAN 
anp Co., Lim!TED, at St. Martin’s Street, London.W.C., and THz Macm1LLan Company, 60 Fifth Avenue, New York.—Tuurspay, 3» 1903. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


‘** To the solid ground 
Oj Nature trusts the mind which builds for aye. 


InDE=x NUMBER. 


No. 1780, VOL. 69] 


THURSDAY, 


tegistered as a Mounpagat at the General Post Office.] 


DECEMBER 


PRICE ONE SHILLING. 


1903. 


{All Rights are Reserved, 


‘ANOMALOUS DISPERSION. 


Cyanine Prism fitted with Diffraction Grating, made by 
Prof. R. W. Wood, of Johns Hopkins University, U.S.A. 


Looking through the prism at an angle of 30° at an incandescent electric 
lamp a fine broad anomalous spectrum is seen showing colours in the follow- 
ing order—red, green, blue, yellow. Superposing the diffraction grating 
and looking at an arc light the curved branches of the spectrum due to 
anomalous dispersion are seen. (See Fig.) 


CYANINE PRISM AND GRATING, com lete 
Lantern Slides illustrating anomalous dispersion of Sodium Vapour-- 
(1) Coloured Slide of Flame ... ; 4s. 6d. 

(2) Coloured Spectrum given by Prism of Si dium 1 Vapour 

crossed with a Glass Prism .. 4s. 6d. 
(3) Spectrum given by Prism of Sodium Vapour « ‘crossed 

by Diffraction Grating . is. 6d. 


SOLE AGENTS— 
NEWTON CO., 
OPTICIANS TO THE KING, 

3 FLEET STREET, LONDON, E.C. 


‘REYNOLDS & BRANSON, ttc. 
Chemical and Scientific Instrument Makers to the indian 
Government and Science and Art Department. 
LABORATORY FURNISHERS and MANUFACTURING CHEMISTS 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and Electricity. 
Catalogue of Chemical and Physical Apparatus, 
lilustrations, free on application. 
Desicns oF BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 


14 COMMERCIAL STREET, LEEDS. 


350 fp. and 1200 


THE NEW 


“LONDON” 


MICROSCOPE. 


With Eye-piece § inch, } inch 
Object - glasses, in Mahogany 
Case, 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 
Am Focussing Substage, 14/6 extra. 


R. & J. BECK, Ltd., 
68 CORNHILL, 


NEGRETT!I & ZAMBRA’'S 
SELF-RECORDING 


METEOROLOGICAL INSTRUMENTS. 


THE THERMOGRAPH for Outdoor or Indoor Observation. 


This Instru- 
ment is mounted 
in Japanned 
Metal Case with 
Glass Front, and 
gives continuous 
records on Charts 
which only re- 
quire changing 
once a week, and 
is invaluable to 
invalids and 
others who are 
unable to take 
daily readings 
of the ordinary 
instruments. 


Price, with supply of Charts for one year, £7 Oo Oo. 
INDOOR THERMOMETERS OF GUARANTEED ACCURACY. 


‘* Special’’ Illustrated Price List of Instruments, suitable for 
Presents, free by Post. 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 
Branches—45 CORNHILL, and 122 REGENT STREET 
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STAFFORDSHIRE EDUCATION 
COMMITTEE. 


WANTED.—A County Instructor in Experimental Science to teach 
Chemistry and Physics chiefly to Mining and Pottery Students in North 
Staffordshire. University Degree or equivalent qualifications indis- 
pensable. Opportunities afforded for research. Salary commencing at 

200 a year. 

Any canvassing of Members of the-Education Committee of the County 
Council will be a disqualification, and Candidates are liable to be held 
responsible for indirect canvassing on their behalf. 

Testimonials or applications may not be sent by Candidates to any 
Members of the Education Committee or County Council, but to the 
Director only. 

An woe oa form will be supplied on receipt of stamped and addressed 
foolscap envelope. Applications must reach this office not later than 


December 28. 
GRAHAM BALFOUR, Director of Education. 
County Education Offices, Stafford, December 7, 1903. 


UNIVERSITY OF LONDON. 


Notice is hereby given that the Senate is about to proceed to the appoint- 
ment, in succession to Dr. W. A. Osborne, of a SCIENTIFIC ASSISTANT 
in Biological Subjects (except Physiology), at a salary of £75 ayear. The 
duties, which will not occupy the Assistant's whole time, will chiefly con- 
sist in preparation for and attendance upon the Practical Examinations of 
the University, and the care of the University collections of specimens. 
Applications, addressed to the Principat, and accompanied by not more 
than three testimonials, must reach the University not later than Saturday, 


December 12. 
ARTHUR W. RUCKER, Principal. 
University of London, South Kensington, S.W., 
December 2, 1903. 


NORTHERN POLYTECHNIC 
INSTITUTE. 
HOLLOWAY, LONDON, N. 


The Governors of the above Institute invite applications for the following 
appuintments, to date from January 1, 1904. (t) Head of Building Trades 
Department. Salary, £250. (2) Assistant in Building Trades Department. 
Commencing Salary, £100. (3) nee Lecturer and Demonstrator in 
Chemical Department. Salary, £90. 

Forms of application, to be cetemned not later than December 14, may be 


obtained from 
W. M. MACBETH, Clerk to the Governors. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL, PADDINGTON, W. 
LECTURER ON PHYSICS. 

Applications are invited for the combined post of LECTURER on 
PHYSICS and ASSISTANT LECTURER on CHEMISTRY, on or 

before December 21. 

Salary, £100 per annum. 

Particulars as to duties on a 


CALEY, M.D., F.R.C.P., Dean. 


CIVIL SERVICE COMMISSION. 
FORTHCOMING EXAMINATION. 
ASSISTANT EXAMINERS IN THE PATENT OFFICE (20-25), 
22ND DECEMBER, 1903. 


The date specified is the latest at which applications can be received. 
They must be made on forms to be obtained, with particulars, from the 
Secretary, Civil Service Commission, Burlington Gardens, London, W. 


ROYAL COLLEGE OF SCIENCE AND 
ROYAL SCHOOL OF MINES, 
SOUTH KENSINGTON, S.W. 


The Annual Coxversasioxe and Reunion will be held on December 16. 
Old Students and Friends cordially invited. Tickets (Singles, 2s. 6d.; 
Doubles, 4s.) from the Hon. Secretary, G. W. C. Kaye. 
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BIRKBECK COLLEGE, 


(BIRKBECK INSTITUTION.) 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 


DAY AND EVENING CLASSES. 
SYSTEMATIC for Degrees (Lectures and Labora. 
tory work) under RECOGNISED TEACHERS of the UNIVERSITY 

OF LONDON. 
Chemistry ins J. E Mackenzig, Ph.D., D.Sc, 
Physics .. on Apert GrirritTus, D.Sc. 
ENDLE, 
Zoology ... H. W. UNTHANK, B.A., B.Sc 
Geology and Mineralogy Geo. F. Harris, F.G.S. 
Assaying, Metallurgy & Mining Gero. Parcuin, A.R.S.M. 
French, German, Spanish, Russian, Dutch, and Italian. 
EVENING CLASSES ate also held in Biology, Physiology, Practica! 
Geometry, Building and Machine Construction, Steam, Theoretical and 
Applied Mechanics, Land and Quantity Surveying, and Estimating. 
Courses for Conjoint Board, Dental and Pharmaceutical Examinations. 
Further information on application to the PRINCIPAL. 


CITY OF LONDON COLLEGE. 


WHITE ST., MOORFIELDS, E.C. 


(Near Moorgate Street and Liverpool Street Stations.) 
PrincipAL: SIDNEY HUMPHRIES, B.A., LL.B. 


FIFTY-SIXTH SESSION, 1903-4 
EVENING CLASSES in ALL BRANCHES of SCIENCE 


at almost nominal fees. 

Well-equipped LABORATORIES for Practical Work in 
CHEMISTR BIOLOGY, PHYSIOLOGY, BOTANY, 
GEOLOGY, and all branches of PHYSICS 

Special Classes for London University, Conjoint Board, Pharmaceutical 
and other examinations. Classes are also held in all Commercial Subjects, 
in Languages, Literature and Art. All Classes are open to both sexes ; 
Library, teading and Coffee Rooms open to members. Numerous 
valuable prizes awarded annually. 

Prospectuses, and all other information, gratis on application. 


DAVID SAVAGE, Secretary. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 

The LENT TERM begins on Thursday, January 14, 1904. 

The College provides instruction for Students preparing for the University 
of London Degrees in Arts, Science and Preliminary Medicine; also 
instruction in subjects of General Education. 

There is a Training Department for Teachers, a Hygiene Department, 
and an Art School. 

Students can reside in the College. 

Particulars on application to the PRINCIPAL. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 
DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 


(Recognised by the oy Syndicate.) 

HEAD oF THE DerparTMENT: Miss H. ROBERTSON, B.A. 
Students are admitted to the Training Course 2 in October and in January 
The Session 1904 begins on Thursday, January 14. 

The Course includes full preparation for the Examinations for the 
Teaching Diplomas granted by the Universities of London and Cambridge, 
held annually in December. 

Full particulars on application to Miss Robertson. 


PROFESSOR OF MINING.—The Council 


of the Transvaal Technical Institute invites applications for the post of 
Professor of Mining in Johannesburg. Duties to commence February, 
1904. Salary, £1500 per annum. ‘Term of agreement three years.—- 
Applications to be made, with copies of testimonials and certificates of 
health, to the PuBLIsHERs oF 

marked outside ‘‘ Johannesburg Professorship.” 


SEXEY’S TRADE SCHOOL, 
BRUTON, SOMERSET. 


SCIENCE MASTER for CHEMISTRY and PHYSICS required. 
Commencing salary, £120 to £140. Apply before December 26 to Heap 
MASTER. 


RESEARCH ASSISTANT WANTED by 


Professor Senier of Queen's Colle “Be: Galway. Applicants, who must 
have been thoroughly trained in Organic Chemistry work, will please 
state their experience and salary expected. 


ATURE,” not later than December 14, | 


TO SCIENCE MASTERS.—Required in 


January :—(1) Oxford or Cambridge Graduate in Mathl. Hons. for 
important school—Mathcs., Chemistry, Physics; salary up to about 
£200, non-res. (2) Master for Chemistry and Physics—Day an‘ 
Evening Classes—well-known school in_ Ireland ; salary, £150. (.) 
ond. B.Sc. with practical experience in Engineering ; adequate salary 
to a — man. (4) Graduate for Physics and Chemistry; salary 
4120. (5) Physics, Mechanics and Mathematics, for Navy pupils ; 
salary, £90, with board and residence. (6) Chemistry and Physics ; 
salary, £120, non-res. Numerous other vacancies. List of appointments 
on application.—Address GrirritHs, SmitH, anp SMITH 
Scholastic Agents (Estd. 1833), 34 Bedford Street, Strand, London. 


COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS, 


For particulars apply to R. C. T. EVANS, 
Heathcote Science Laborator 
9 Heathcote Street, roel 's Inn Road, W.C: 
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EAST LONDON TECHNICAL 
COLLEGE, 
MILE END ROAD, E. 


For Session 1903, Day and Evening Classes with laboratory and workshop 
instruction will be held by recognised teachers of the University of London 
in preparation for the Matriculation and Degree Examinations of the 
University, and in general science subjects. For fees and time table see 


ITY CALENDAR, price by post 43d. 
se J. L. S. HATTON, Director of Studies. 
CITY OF NORWICH. zz*T ABLOID’ 
Make Brand 
HIGHER GRADE COUNCIL SCHOOL. 
ie ihe Education Committee invite applications for the post of Marur- 
varics Master at the above School. Commencing salary, c 
he person appointed will be required to take up his duties on January 5, 
‘ical \pplications, Stating age and qualifications, must be sent to the under- , 
—_ So nt to under Ws good density without any tendency to 
FRANK H. NEWMAN, fing 
Technical School, Norwich. Organiser of Higher Education. stain either gelatine ers.” — 
— November 24, 1903. PHOTOGRAPHIC NEWS. 
: Wanted by a B.A. (Cantab.), post as 
7 CHEMIST; two years’ experience in Laboratory of Sugar Refi : bd THER ilms, ic 
original research ; highest references.—Reply to R. 21 for plates or fi or for 
bourne Gardens, Ealing, London, W. as well as bromide paper, *Tabloid’ O:tol 
Young Man (22), College Diploma (Physics), will prove equally suitable and in each case 
wants situation in Manufacturing Firm.—‘*W.”", 137 High Street, 
4. Sydenham, London. eminently satisfactory.” —amaTeur PHOTOGRAPHER 


DE TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- Of aii chemists, in cartons complete, 

in TIFIC MSS. (Classical Tripos, Intermediate Arts, ee Higher 

esearch, 


Local, thorough acquaintance with Modern Languages). 
Revision, Translation. Scale of charges on application. The Cam- Booklets gratis, from 


bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 
GLASS BLOWER.—H. Helm, 66 Hatton Burroughs Wellcome and Co., 


Garden, London, E.C., Actual Maker of ad/ kinds of X-Ray and 


mas Vacuum Tubes, Glass Instruments, Mercury P & i i ildi 
’ ‘ s Ins I y Pumps, &c. Any kind of | Hil Buildings, DO 
Glass Apparatus made from sketch or repaired, for Scientific Men and Snow I LON N, Ec. 
Laboratories. Lessons and Performances given here, or at Colleges, &c. ‘ Pee, 


ZOLLNER IMPROVED FORM OF 
STAR SPEGTROSCOPE DIRECT VISION SPEGTROSCOPE 
Lit j (Natural Size). WITH PHOTOGRAPHIC SCALE AND 
In. Morocco Case, £3 10 O 
Ditto, with three differ- 
ent powers of Cylinder 
Lenses, Complete in | 
Morocco Case, £2 10 0 ' 
LISTS ON APPLICATION. 
ADAM HILGER, 75a Camden Road, London, N.W. 
COLOUR PHOTOGRAPHY. 


SANGER-SHEPHERD QUICK CHANGE, ONE PLATE, LATEST PATTERN OUTFITS. 

EXCELLENT Photographs in Colour are obtained with our smaller 
lens filter Outfits, complete from 25/-; but for general work, Landscapes in 
changing light, Portraiture or Photomicrography where rapid exposures 
in succession are necessary, the Repeating Back with Colour Filters is 
recommended as the best pc! j Read appliance. 

It may be attached to any 4, 4 or whole-plate camera or glass plate 
Kodak, by means of a panel cut to correspond and interchangeable with 
the ordinary dark slide. This does not in any way interfere with the use 
of the camera for ordinary work. The three Colour Filters are held in 
a frame, clipped in front of the double dark slide which carries the two 
plates, each large enough to record the three negatives side by side, when 
the slide is pushed past the opening in the outer case. With this Outfit, 
even a beginner will secure three-colour negatives with the ease and 
certainty of an ordinary photograph. 

Repeating Back Attachments, with Filters complete, from 90/- 
Write for new illustrated price list, mentioning NATURE, or call to see 
transparencies and paper prints by THe SANGER SHEPHERD process. 


SANGER-SHEPHERD & CO., 5, 6, 7 Gray’s Inn Passage, Red Lion Street, Holborn, London. 
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ROBT. W/. 


Ayrton-Mather | Reflecting 
| 


E.S.VOLTMETERS.; GALVOS. 


Single-Pivot Resistance Boxes 


PORTABLE 


BRIDGES. 


GALVANOMETERS. 


A Large Range of ELECTRICAL TEST APPARATUS. 


NEW CATALOGUE OF 400 DIFFERENT PATTERNS ON REQUEST. 
a@- §6See Notice in ‘* NATURE,” October 22, page 604. 


ELECTRICAL INSTRUMENTS. 


DARTON’S LATEST IMPROVED 
SELF- RECORDING BAROGRAPH, 
On Oak Bracket 
complete, 
£5 5s. 


Can be obtained through 
all Opticians, or of the 
Sole Makers, 


F, DARTON & Co. 


CLERKENWELL 
OPTICAL WORKS, 
142 ST. JOHN ST., 
LONDON, E.C. 
Manufacturers of STAN- 


HIGHEST CLASS 
LONDON WORKMANSHIP 
HROUC HOUT. 


obtaine 
‘ndirectly. see that 
every instrument 


ABSOLUTE bears our name, DARD METEOROLO- 
There are inferior GICAL INSTRUMENTS 
ACCURACY. imitations on the of all kinds—with Kew 


market. Certificates, if desired. 


THE 
WEST LONDON SCIENTIFIC 


SPPARATUS CO., 
DEODAR ROAD, PUTNEY, 
LONDON, S.W. 


READING TELESCOPE FOR 
GALVANOMETER WORK, &e. 


Will focus from infinity to 24 inches. Cross 
vires to eyepiece. Good illumination and de- 
inition. Scale can be used in a horizontal or 
vertical position. Substantial stand of gunmetal 
ind brass; no iron to affect galvanometer. V- 
shaped cradle for telescope capable of pointing 
in any direction. Thoroughly well made. 
Price £2. 
Ditto, but with first-class telescope, 
£2 17s. 6d 
Rack and pinion to telescope, ros. extra. 
Manufactirers of all kinds of Physical and 
Chemical Apparatus. Price list post free. 


A RELIABLE EX FORM (AS s 0; 


APPARATUS 


(PRODUCING BOTH 
AND SOLUTION) 


Which will last for many 
months in constant use 
without renewals or 
cleaning. 


N.B.—This apparatus effects 
such a great saving in mate- 
rial that, where in frequent 
use, this represents quite 
B £1 a year. 


Descaurrive PAMPHLET post free 


Sole Makers— 


BREWSTER, SMITH &C CRAVEMENT, LONDON. 
Apparatus List out of print at present. 


SECOND-HAND TELESCOPES. 
6-in. COOKE ae al, £120; 9j-in. CALVER Equatorial, on: 
44-in. BROWN £8 10s.; ;4-in. WRAY, 34-in. BARDO 
2}-in. DOLL OND, £5 10s. 
SECOND-HAND SPECTROSCOPES 
By BROWNING, « Prism, £4 10s, ; 2 Prism, £8 10s. ; 

3 Prism, £10. 
SECOND-HAND MICROSCOPES. 
WATSON’S Van Heurck, £25; ZEISS’ 1Va, with A and D, £12 10s. 
Lists on Application. Smail Instruments taken in Exchange for large’ 

ones. Instruments Bought, Sold, or Exchanged. 
A. CLARESON & 
28 Bartlett's Buildings, ay tae and 338 High Holborn. 
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JOINTLESS-SECTION 


700-1200 SECTIONS AS SHOWN. 
The only Coils of this type actually made in England. | 
Low resistance secondary. Ratio of output to input 
very high, as well as total output in given time. For | 
full particulars, or to see a Coil working, please apply | 
to the Patentee and Sole Manufacturer : | 


LESLIE MILLER, 
93 HATTON GARDEN, LONDON, EC. 


X-RAY, &. APPARATUS 


Or THe HIGHEST QUALITY anp FINISH on y. 


As supplied by us to H.M. Government and the leading Hospitals 
and Electro- Therapeutic Workers throughout the World. 


We are the ACTUAL MANUFACTURERS, and 
Guarantee every Coil against breaking down. 


COX'S LUPUS LAMP 


(‘“HEATHCOTE” PATENT). 


This Lamp combines the “ Finsen” system 

with the ordinary form of treatment in the 

one apparatus. The carbons are kept cool 

while working, thereby offering but little 

resistance to the current, hence a much 

more brilliant light is obtained. 

Descriptive Illustrated Pamphiet on 
application. 


N.B.—Our INDUCTION COILS and APPAR- 
ATUS are not only less costly than other 
makers’, but give results unexcelled by any of 
them. 


X09 


OS Our Illustrated List with Instructions 
upon How to Work is out of print. A New and 
Enlarged Edition will be ready shortly, and 
= applications are invited for its receipt free by 
post on publication. 


LESSONS IN X-RAY, HIGH FREQUENCY, &c. WORK. 


HARRY W. COX, 


Factory anp Orrices: 


9, 10 & Il GURSITOR STREET, CHANCERY LANE, LONDON. 


MAGNETIC 


Invented by 
W. HIBBERT, Esq., Regent Street Polytechnic, W.. 
PATENT APPLIED FOR. 


With this balance value of pole of typical magnet or of | 
magnetic fields can be found in C.G.S. units in a few minutes, | 
independent of earth’s fields or any other magnetic quantity. 

We are producing the above Balance in a cheap form for | 
Elementary Students at 15s. each. 

The same Balance, in a more substantial form and with a | 
number of fine adjustments, in glass case, all in best workman- 
ship, in order to give very accurate results for the advanced 
Laboratory, £3 3s. | 


Pamphlet giving full aescription on application. 


Amongst our New Patterns for this Season are— 
READING MICROSCOPE with Vertical Scale. 


APPARATUS TO SHOW TORSION IN ROD is in pro- 
portion to length. Devised by G. F. C. SEARLE, Esq. 


TUDSBURY’S INFLUENCE MACHINE, in various sizes. 


Plates working in compressed air. 


NEW SPECTROMETER TABLE, with Apparatus for illus- 


trating Theodolite, Polarizing, &c. 


LISTS AND PAMPHLETS ON APPLICATION TO— 


Ww. G. PYE & CO., 


| construction. 


GRANTA WORKS, MILL LANE, 
CAMBRIDGE. 


THE “B.B.” MICROSCOPE 


(MANUFACTURED BY THE BAUSCH & LOMB 
OPTICAL CO.), 


| As illustrated here, is specialised by us, and 


constitutes nearly one half of oursales. It has 
been still further improved in its mechanical 
We supply this instrument 
complete in case, with 2/3rd and 1/6th 
Objectives, and 1” Eyepiece, for 


£7 4s. 10d. 


A VISIT WOULD CONVINCE You 
OF ITS SUPERIORITY. 


AE. STALEY & 


85 ALDERMANBURY 
LONDON, B.C. 


Lllustrated Microscopicai 
Catalogue, 3 Stamps, to 
cover postage. 


Microtomes, Centri- 
fuges, Photographic 
Shutters, and 
Lenses 
of all descriptions. ~ 


We have been appointed Sole Agents for the “‘ Journal 
of Applied Microscopy and Laboratory Methods,” and 


_ shall be pleised t> forward a Specimen Copy FREE 


| 

WAY, 

y 
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LEWIS’ CIRCULATING 


EDICAL AN 


SCIENTIFIC LIBRARY. 


In addition to Medicine and the allied Sciences, the Library 
includes the subjects of Physies, Chemistry, Electricity, 
Botany, Geology, Zoology, Astronomy, Psychology, 
eae Sociology, Engineering, Geography and 
Travel, &c. 

New Works and New EDITIONS on these subjects are 
added to the Library immediately on publication. 


SUBSCRIPTION, TOWN OR COUNTRY, FROM ONE GUINEA. 


Detailed Prospectus, List of Recent Additions, S&c., post free 
on application, 


London: H. K. LEWIS, 136 GOWER STREET, W.C. 
LANTERN and 


MICROSCOPICAL S a i D E S 


In all branches of NATURAL HISTORY, from 6/- per dozen. 
Over 20,000 in Stock 
(As supplied to the Principal Universities, Technical Schools, &c.) 
Send for Cetalogues to the actual preparers. 
FLATTERS & GARNETT, Ltd., 
Dealers in everything Microscopical, 48 Deansgate, Manchester. 
LaporATorics : 16 & 18 CuuRcH ROAD, LoncsicHT, M/c. 

N.B.—Special Series of 48 Microscopical Slides for Students of 
Botany, in rage net. Book of Original Diagrams illustrating 
this Series, 1/- 

fs LANTERNS. ‘MICROSCOPES, NATURE STUDY appliances, &c 
PHOTO-MICROGRAPHIC APPARATUS. LEACHS LA RN MICROSCOPE. 
Speciality. LANTERN SLIpE~ from Negatives, Book Illustrations, &c. 

Correspondence invited. 


BRITISH BOTANICAL ASSOCIATION, LTD. 


Formerly: Scientific Dept. THE LABORATORY, 
Messrs. J. Backhouse & Son, Ltd. HOLGATE, YORE. 


BOTANICAL MATERIAL 


of all kinds for teaching purposes, fresh or in alcohol. WEEKLY BOXES 


of PLANT-OBJECITS for NATURE STUDY. High-class Micro- an: 
Lantern Slides ; Museum Specimens; Apparatus. 
course of preparation. 


Address orders and communications to the DIRECTOR. 


Cycling practically 
it 
EXPENSES machine is 
B.S.A. THROUGHOUT, 
because it is wear-resisting. 
Handbook Free. 
B.S.A.Co. Ltd.,Birmingham 


Revised Catalogues i 


THE IRISH NATURALIST. 
A Monthly Magazine of Irish Zoology, Botany, and — 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B. "A. 
Annual Subscription, 5s. Post Free to any Address. 
Dublin: EASON & SON, Lrp.. 40 Lower Sackville Street 


(to which Address Subscrip tions should be sent) 
SIMPKIN, MARSHALL, 


London : 


HAMILTON, KENT, & CO., Ltd. | 


FREDK. JACKSON & Cy, 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers |); 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMEN . 
aspeased Catalogue of Apparatus, with Price 
List of Chemicals, free on application. 
Telegraphic Address—“* APPARATUS, MANCHESTER.” 
Telephone Number—2238. 


SPECTRUM TUBES. 


Showing the Pure Spectrum of 
Hydrogen; and manufactured on 
the premises. 


TOEPLER or SPRENGEL MERCURY 
VACUUM PUMPS, 


to work automatically in combination 
with Mechanical Vacuum Pumps. 


A. C. COSSOR, 54 Farringdon Rd., London. 


ORIENT-PACIFIC LINE PLEASURE 
CRUISES. 


To WEST INDIES, TENERIFFE, MADEIRA, 
GIBRALTAR, &c. 


The S.S. ORJENT, 5631 tons register, 7500 horse-power, will leave 
LONDON January 13, visiting Teneriffe, Barbados, Trinidad, 


Anparatus for estimation of uit in spent oxide. 


Grenada, St. Lucia, Martinique, Jamaica, Cuba, Madeira, 
Gibraltar, arriving back in London March 7- Fares from 50 Guineas 
upwards. 

e GREEN & CO. Head Office: 


Managers {In DERSON, ANDERSON & COQ.f Fenchurch Avenue. 


For passage apply to the latter firm at 5 Fenchurch Avenue, London, 
E.C., or to West End Branch Office, 28 Cockspur Street, London, S.W 


THE ENTOMOLOGISTS’ MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly. 


' Edited by C. G. Barrett, G. C. Cuampion, F.Z.S., J. W. DouGias 


W. W. Fowxer, M.A., F.L.S., R. McLacutian, F.R.S., E. 
F.L.S., and 
Lorp Wa tsinGuaM, M.A., LL.D., F.R.S. 


This Magazine, ed in 1864, ¢ 
on all subjects d with E 
the British Isles. 


standard articles and 
and i 


Subscription—Six Shillings per Annum, post free. 
London: GURNEY & JACKSON (Mr. Van Voorst's Successors), 


1 Paternoster Row. 


HARVEY & PEAK, 


BY APPOINTMENT TO THE ROYAL INSTITU- 
TION OF GREAT BRITAIN. 

POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALVANOMETERS. 
POTENTIOMETERS. 

SPECTROMETERS. 

INDUCTION COILS A SPECIALITY. 

Sole Makers of Wagg’s se uta Table for X- ~Ray 


STUDENTS’ 
SPHEROMETERS. 


56 CHARING CROSS ROAD, LONDON, W.C. 
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A Historical Sketch of the Experimental Determina- 
tion of the Resistance of the Air to the Motion of eg By | 
FRANCIS BASHFORTH, B.D. Late Professor of 


formerly Fellow of St. John’s College, Cambridge. Cambridge: at 
the University Press, 1904. 

Description of a Chronograph adapted for Measuring © 
the varying velocity of a tody in Motion through the Air, 1866. An 

tract from the Proceedings of the R.A. Institution. 

Reports on Experiments made with the Bashforth | 
‘ hronograph to determine the Resistance of the Air to the Motion of | 
Projectiles, 1865-1870, pp. 170. London: W. Clowes & Sons. Price 1s. 

Report on Experiments made with the Bashforth 
»ronograph to determine the Resistance of the Air to the Motion of 

| longated Projectiles, Part II., 1878-79. London: Printed for Her 
ijesty’s Stationery Office, 1879. 

Final Report of Experiments made with the Bashforth 
ironograph to determine the Resistance of the Air to the Motion of 
wngated Projectiles, 1878-80. London: W. Clowes & Sons, 1889. 

28. 3d. 

Tables of Remaining Velocity, Time of Flight and 

nergy of various Projectiles, calculaied trom results of Kxperiments 
ade with the Bashforth Chronograph. London. 1871. 

A Mathematical Treatise on the Motion of Projectiles 
unded chiefly on the Results of Experiments made with the Author's 
hronograph. London, 1873 

A Supplement to the above. London, 188r. 

A Revised Account of the Experiments made with the 
tashforth Chr »nograph, to find the Resistance ot the Air to the Motion 
of Projectiles, with the Application of the Results to the Calcula- 

tion of Trajectories, acco:ding to J. Bernoulli's Method. Cambridge : 
at the University Press, 1890. Price res. 

A Supplement to a Revised Account of the Experi- 

nents made with the Bashforth Chronograph, &c. 1895 Cambridge: 
at the University Press. Price 1s. 64 

A Beoond, Supplement to a Revised Account of the 

<permments made with the Bashforth Chronograph, &c. 1900 
Cambridge: at the University Press. Price ts. 


Replica di Krupp alla Protesta del Signor Bashforth, 


at the University Press, 1898. Price 1s. 


{UST PUBLISHED. With 41 Plates. 8vo, 21s, net. 


THE EVOLUTION 
OF 
EARTH STRUCTURE: 


With a Theory of Geomorphic 
Changes. 


F.G.S., F.R.1.B.A., A.M.I.C.E., &c. 


LONGMANS, GREEN & CO, 
39 PATERNOSTER ROW, LONDON, E.C. 


Mathematics to the Advanced Class of R.A. Officers, W. ohiwick’ or | 


translated, with Notes. by FRANCIS BASHFORIH. Cambridge : 


By T. MELLARD READE, 


SCIENTIFIC ano 


NEW & SECOND HAND. 


at about HALF PUBLISHED PRICE. 


Mathematical, Theological, and Foreign Books. 
KEYS AND TRANSLATIONS. 


J. CoO. 


STABLISHED 


104 CHARING 


(Formerly of 39 STRAND). 
Enguiries by letter receive immediate attention. 


EDUCATIONAL BOOKS 


CROSS ROAD, 


Books tor Christmas Presents 


** Unquestionably one of the best books on astronomy yet offered to the 


| | public on both sides of the Atlantic,” is what the Athenaeum says about 


7/6 ASTRONOMY FOR EVERYBODY. 7/6 


By Professor SIMON NEWCOMB. Sir Rosert Batt writes the 
Introduction to this Book. Copiously Illustrated. Demy 8vo. Gilt top. 
Price 7s. 6d. 


By Sir ROBERT S. BALL, ” Profusely Illustrated. Price 5s. each 
Vo 


ume. 


IN STARRY REALMS. /- 


‘*The style of popular exposition throughout is indeed admirable.” — 
| Spectator. 


IN THE HIGH HEAVENS. 5 /- 


| “*The reshest knowledge and the best scientific thought.”—Scofsman. 


GREAT ASTRONOMERS. /- 


hs most earth-bound mortal who opens this book must go on with 
~Daily Chronicle. 


A UNIQUE BOOK FOR MICROSCOPE WORKERS. 


7/6 MINUTE MARVELS OF NATURE 7/6 


By JOHN J. WARD. Price 7s. 6d. Being some Revelations of the 
| Micro-cope exhibited by Photo-micrographs taken bv the Author. There 
| are 185 Photo-micrographs. ‘The Volume is handsomely printed on specia 
| Art paper, and bound in a beautiful cover, designed by H. Granville Fell. 
| 
| 


“The book is well printed on good paper and admirably bound. It 
| would make a useful and desirable present, and will, we believe, be read 
| with pleasure. ’—Nature. 
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TREATISE ON THERMODYNAMICS. 
By Dr. MAX PLANCK, 

Professor of Theoretical Physics in the University of Berlin. 
Translated, with the Author's sanction, by 
ALEXANDER OGG, M.A., B.Sc., Ph.D., 

Late 1851 Exhibition Scholar, Aberdeen University; Assistant Master, 
Royal Naval Engineering College, Devonport. 
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By FREDERIC N. WILLIAMS, F.L.S. 
Now ready, Part 4, 1s. gd. 

ASTERACEZ (conclusion), DIPSACACEZ, and VALERIANACEZ. 

Of Parts 1-3 (15s., 28. 2d., 48. 6d.), remaining copies available. Postage 
included. Royal 8vo. Published by C. STUTTER, 110 High Street 
Brentford, Middlesex. 

*.* The above is a systematic account, with critical commentary, of 
British Plants, embodying the recent researches of English and foreign 
botanists, and is of a non-popular character. 
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GOERZ TRIEDER 
BINOCULARS. 


The Perfection of Prismatic Glasses. 


Powerful. 


Definition 


Compact. 
Exquisite, 


Fitted with the most convenient form of 
focussing adjustment. 
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REDUCED. 


OBTAINABLE FROM ANY OPTICIAN. 
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THE NEW PATENT 


“ DIAL” BAROGRAPH, 


or Self-Recording Barometer. 
(Provisional Patent 23281.) 
_ This is a most useful Instrument, and fills a long felt want. It makes an 
interesting record of Barometric Variations, and at the same time readily 
shows (by means of the Dial) the present height of the Barometer. We 
guarantee the reliability of the readings obtained, both past and pr: sent. 
The Instrument is of the very best workmanship throughout, and is com. 
pensated for temperature. he Recording Arm and the Dial Hand, 
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simultaneous action is thereby assured. Price, complete in handsome solid 
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Instructions, £6 15s. 
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If any difficulty be found in securing any of our Instruments 
through your Dealer kindly communicate with the Manufacturers, 


PASTORELLI & RAPKIN, 


(Established 1750), LTD. 
Contractors to H.M. Government, 


46, HATTON GARDEN, LONDON, E.C. 


Telephone No. 1981, Holborn. Telegrams—‘‘ Rapkin, London.” 
ACTUAL (WHOLESALE) MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 


Dew Books & Dew Editions. 


READY NEXT WEEK, in1 imposing vol. containing upwards of 650 
pages, 20 Plates, and 94 Figures in the Text, handsomely bound in 
half-morocco, gilt top. £2 2s. net. 
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87 Figures of practically all known Precious Stones exquisitely reproduced 
in their Natural Colours. 
PRECIOUS STONES. 

A Popular Account of their Characters, Occurrence, and 
Applications, with an Introduction to their Determination for 

Mineralogists, Lapidaries. Jewellers, &c. 
With an Appendix on Pearls and Corals. By Dr. MAX BAUER, Privy 
Councillor, Professor in the University of Marburg. Translated from the 
German, with Additions, by L. J. SPENCER, M.A. (Cantab.), F.G.S., 
Assistant in the Mineral Department of the British Museum. 


UST OUT. In Large 8vo. Handsome Cloth. FIFTEENTH 


J 
EDITION. Thoroughly Revised, Enlarged, and Re-cast. 21s. net. 
With Frontispiece, 8 Plates, over 280 Figures. Pages I.-X XIII. + 707. 


A MANUAL OF MARINE ENCINEERING : 


Comprising the Derigaing. Construction, and Working 
of Marine Machinery. 
By A. E. SEATON, M.I.C.E., M.I.M.E., M.IN.A. 
“In the three-fold capacity of enabling a Student to learn how to design, 
construct, and work a Marine Steam Engine, Mr. Seaton’s Manual has no 
RIVAL.” — 7imes. 


JUST OUT. With Numerous Illustrations prepared from Photo- 


MILK: ITS PRODUCTION AND USES. 
With Chapters on Dairy worming. 


the Diseases of Cattle, 
and on the Hygiene and Control of Supplies. 
By EDWARD F. WILLOUGHBY, M.D., D.P.H., 
Inspector of Farms and General Scientific Adviser to Welford & Sons, Ltd. 


TWENTIETH ANNUAL ISSUE. Handsome Cloth. 7s. 6d. 


THE OFFICIAL YEAR-BOOK OF THE SCIENTIFIC AND LEARNED 
SOCIETIES OF CREAT BRITAIN AND IRELAND. 


Comertstng (together with other Official Information) Lists of 
the Papers read during the Session 1902-1903 before all the 
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Pure and Applied. 
Lonpnon: CHARLES GRIFFIN & CO., Lrp., EXETER 
STREET, STRAND. 


SCOTTISH PROVIDENT 
INSTITUTION. 
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Mutual Assurance with Moderate Premiums. 


The Premiums are so moderate that at most ages 
an Assurance of 41,200 or thereby may generally be secured 
Srom the first for the same yearly payment which would elsewhere 
assure (with profits) &1,000 only. 

The Whole Surplus goes to the Policyholders on 
a system at once safe and equitable, no share being given to those by 
whose early death there is a Zoss. 

Surplus at tor Investigation, 21,581,000. 

Ower 60 per ceme. of the Members who died during 
the Septennium were entitled to Bomuses which, mot- 
writhstanding that the Premiums 
ao mot as a rule exceed the non- 
profit rates of other Offices, were, on the 
average, equal to am addition of ower 50 per 
cenit. to the Original Assurances. 


ENDOWMENT ASSURANCE WITH BONUS 
SPECIAL CLASS. 


PROSPECTUSES, with full information, sent on application. 


Accumulated Funds exceed £12,500,000. 


HEAD OFFICE: 6 ST. ANDREW SQUARE, EDINBURGH. 
LONDON OFFICE: 17 KING WILLIAM STREET, E.C. 
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experts, and it was hoped that the combined effort of the 
trustees of the Rosebery scheme, the Government, the great 
city companies, and the London University would produce 
. school which would be worthy of London. There would 
be no overlapping, but they would try to fill up the gaps, 
and the polytechnics would be linked to this higher school. 


A Scnoot Nature-Stupy Union has been established to | 


utilise and make better known facilities which already exist 


to encourage the study of nature by pupils in primary and | 


secondary schools, and to supplement by work in several 
new directions the efforts of existing associations. The 
prospectus of the Union states that it is proposed to promote 
addresses to children by supplying lantern slides and speci- 
mens to teachers desirous of giving lessons on natural 
objects, and by providing qualified lecturers where desired ; 
to assist in the organisation of school rambles and journeys, 
in the establishment of school museums and in the arrange- 


ment of conferences and natural history field days. ‘The | 


inauguration of a junior department, of reading circles, of 
circulating libraries for teachers, is also contemplated, as 
well as the publication of an official organ. Sir George 
Kekewich, K.C.B., is the president, and the Rev. C. 
Hinscliff, Bobbing, Sittingbourne, is the hon. secretary of 
th: Union. 

At the annual meeting of the governors of Yorkshire 
College on Monday, reference was made to the charter for 
the new university. Donations amounting to 36,o00l. have 
been promised, provided that the sum of 100,000l. is raised. 
It is essential that their annual income should be largely 
increased if the new university is to take the position to 
which its central position among the industries of York- 
shire entitles it. Lord Allerton, who presided, remarked 
that they had reached the stage when they might consider 
the charter assured. The only point raised against the title 
of ** The Victoria University of Yorkshire ’’ was that it 
might clash with that of the Victoria University of Man- 
chester, but Lord Allerton thought the distinction was well 
marked. A resolution was passed authorising the council to 
make any alterations in the draft charter which might appear 
to them desirable, and to promote a Bill for the incorporation 
of Yorkshire College in the university when founded, and 
to take such steps as would tend to secure the foundation 
of a university for Yorkshire. 


Sir W. Anson, M.P., Parliamentary Secretary to the 
Board of Education, distributed the prizes to the students 


at the Goldsmiths’ Company’s Technical Institute, New | 


Cross, S.E., on December 2, and delivered an address on 


education, during which he urged the claims of a wide | 


culture and of a broad curriculum. In the course of his 


language, to history, and to literature to say that they did 
not explain the wonders of the world around them. It was 
no disparagement to science to say that it did not reveal to 
us the great facts and the great thoughts of the men of the 
past. He believed that practical business men _ were 
beginning to find that a liberal education was a good found- 
ation for subsequent scientific and technological study when 
that had to be applied to business. They were beginning 
to discover that a man who had had what he would call a 
liberal education in language, history and _ literature 
had thereby laid a good foundation for scientific study or 
technological study, and that he was more useful for 
practical purposes than the man who had devoted his whole 
life to the limited area of one subject of scientific or techno- 
logical pursuit. 


A CONFERENCE of Welsh county councils’ representatives 
on the question of establishing a school of forestry for Wales 


and Monmouthshire was held recently at Haverfordwest. | 


Mr. E. Robinson, of Boncath, who inaugurated the move- 
ment, explained that their object was to plant waste and 
at present unproductive woodlands in Wales. <A _ school 
could be established with 100 to 200 acres of land to start 
with, and the option of acquiring a further 500 or 800 acres, 
and the total capital outlay ought not to exceed 5oool. to 
8000l., which could be contributed by the councils accord- 
ing to their rateable values. He believed the Government 
would contribute about half the amount required, and he 
assumed that an annual grant of tool. from each of the 


councils would be sufficient to cover all out-of-pocket ex- | 
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penses, and give a good return on capital. There were 
about a million acres of waste land in the Principality which 
could grow timber. The planting would cost not more than 
6l. an acre. Spread over thirty years, that would require 
a yearly grant of 100,000l. from the Government, the money 
to be repaid in that period by half-yearly instalments, and 
by the end of that time they should have plantations worth 
from 30,000,000l, to 40,000,000l. In the whole country there 
were 21 million acres of waste land and quite 8 millions 
suitable for planting, which in fifty years would be worth 
fully 650,000,000l. sterling. A resolution was adopted that 
it was desirable to establish a school of forestry for the 
whole of South Wales and Monmouthshire. 


MENTION has already been made (p. 70) of the conference 
of teachers to be held on January 7-9 under the auspices 
of the Technical Education Board of the London County 
Council. The meetings will be held, as in previous years, at 
the South-western Polytechnic, Manresa Road, Chelsea, 
S.W. The arrangements for the first day have been made 
in conjunction with the Geographical Association, and those 
for the second day in conjunction with the Modern Language 
Association. The subjects to be discussed in connection 
with the teaching of geography were announced in our 
previous note on the meetings. At the sixth meeting, on 
Saturday, January 9g, at 2 o’clock, Prof. J. Perry, F.R.S., 
will take the chair. Addresses will be delivered by Mr. 
W. Hibbert on ‘*‘ New Apparatus for the Teaching of Elec- 
tricity and Magnetism,’’ and by Mr. R. W. Bayliss on 
‘** Practical Work in the Teaching of Geometry.’’ A large 
exhibit of maps, globes, slides and apparatus illustrative 
of practical methods of teaching geography has been 
collected by the Geographical Association. Short explan- 
atory lectures will be given on the collection on Tuesday 
afternoon, January 5, and every subsequent afternoon 
during the week. There will also be an important art ex- 
hibition, including an interesting loan collection of fifteenth 
and sixteenth century herbals and finely illustrated botanical 
works, together with a number of plant drawings by John 
Ruskin and his pupils. No charge will be made for 
admission to the conference or exhibitions. Application for 
tickets of admission should be made to Dr. Kimmins, 116 
St. Martin’s Lane, W.C., or Mr. C. A. Buckmaster, 16 
Heathfield Road, Mill Hill Park, W. 

In an address at the Municipal Technical Institute, West 
Ham, on Thursday last, Sir William White remarked that 
both elementary and higher technical education are necessary 
for national progress. There is the technical education 
which belongs to those who are trained from the first with 
the idea of becoming directors, managers, heads of busi- 


~ Bind : ; | nesses. This may be called the higher technical training 
remarks Sir William remarked it was no disparagement to | “ a . . 


for those who are intended to be captains of industry. Both 
kinds of training are necessary. The time has passed when 
the idea prevailed that technical instruction for the artisan 
should be limited to the workshop or the factory. Skill in 
handicraft and knowledge of practice and precedent no 
longer suffice. Every man engaged in industrial work 
should have the opportunity, if he so desires, of acquiring 
a knowledge of principles as well as of processes. For the 
workers themselves such knowledge is advantageous. Work 
done intelligently must be better done. From well-instructed 
workers better results are obtained than from others not so 
well informed. It is reasonable, also, to anticipate that 
from trained men should come more valuable suggestions 
for improvements in methods and processes that may reduce 
the cost of production and advance manufacture. In the 
stress of industrial competition, ever increasing in severity, 
it is absolutely necessary to the maintenance of our national 
position in the markets of the world that no advantage 
which technical training can give should be unrealised. 
Elementary technical instruction adapted to the working 
classes is by common consent a necessity of any scheme of 
State-aided technical instruction, and it seemed to Sir 
William White that to devote attention solely to higher 
technical instruction and to lavish our resources upon it 
exclusively, or even chiefly, would be a fatal mistake in the 
national interest. For sixty years the Admiralty has had 
a system of technical training for dockyard apprentices at 
the Royal dockyards, and there is no system of elementary 
technical education in existence that, in his judgment, has 
been so thoroughly proved. It is no exaggeration to say 
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that this Admiralty system of training has produced the 
majority of the men who are now occupying the leading 
positions in the shipbuilding industry of this country; that 
it has given to the private shipbuilders its leaders, who 
have risen from the working classes; and that it has pro- 
duced many men holding responsible positions in other parts 
of the world. 


SOCIETIES AND ACADEMIES. 
Lonpon. 

Chemical Society, November 18.—Dr. W. A. Tilden, 
F.R.S., president, in the chair.—The union of carboa 
monoxide and oxygen, and the drying of gases by cooling, 
by Mr. A. F. Girvan. A series of experiments with various 
cooling agents was made, to determine whether aqueous 
vapour could be so far removed from mixtures of these two 
gases by cooling that they could no longer be exploded 
electrically. It was found that after having been cooled 
to a temperature of —35° the mixture exploded feebly, 
and that if it had been cooled to below —50° explosion 
did not occur; whence it appears that there must 
be at least one molecule of water in 24,000 molecules 
of the mixture in order that such mixtures may 
explode.—Simplification of Zeisel’s method of methoxyl and 
ethoxyl determinations, by Dr. W. H. Perkin, sen., F.R.S. 
The vertical condenser and washing bulbs are dis- 
pensed with, it having been found that the hydriodic acid 
is completely retained by using a long-necked distilling 
flask with its side arm arranged to slope slightly upwards. 
—The rusting of iron, part ii., by Dr. G. T. Moody. The 
salts which inhibit the formation of ‘‘ rust’’ on iron are 
divisible into two classes, viz. those which are strongly 
alkaline, and therefore absorb carbon dioxide, e.g. sodium 
phosphate and borate, and those which are decomposed by 
carbon dioxide, e.g. sodium nitrite, acetate, and formate. 
The author is of opinion that the non-formation of ‘‘ rust ’’ 
in presence of these salts is due, therefore, to their removal 
of carbon dioxide from the air, and not, as was suggested 
by Dunstan, to their property of destroying hydrogen 
peroxide.—Constitution of ethyl cyanoacetate. Condensa- 
tion of ethyl cyanoacetate with its sodium derivative, by 
Messrs. F. G. P. Remfry and J. F. Tnhorpe.—tThe action 
of water and dilute caustic soda solutions on crystalline and 
amorphous arsenic, by Mr. W. T. Cooke. Amorphous 
arsenic is dissolved to a minute extent only, by prolonged 
ebullition of the element in water or aqueous solutions of 
sodium hydroxide even in presence of air. The crystalline 
form of the element, on the other hand, is also only slightly 
soluble in water and caustic soda solutions in presence of 


inert gases, but in presence of air the solubility is greatly | 


increased.—Note on a double chloride of molybdenum and 
potassium, by Prof. G. G. Henderson. A description of the 
method of formation and of the properties of this salt, the 
composition of which is represented by the formula 
3KCI1,MoCl,,2H,O, was given.—The action of benzamidine 
on olefinic-8-diketones, by Dr. S. Ruhemann.—Dissocia- 
tion constants of trimethylenecarboxylic acids, by Messrs. 
W. A. Bone and C. H. G. Sprankiing. A comparison of 
the values of these dissociation constants with those of the 
ccrresponding saturated open-chain acids shows that the 
formation of a closed ring increases the values of these 
constants.—The elimination of hydrogen bromide from 
btromo-gem-dimethylsuccinic acid and from bromotrimethyl- 
succinic anhydride, by Messrs. W. A. Bone and H. 
Henstock. 

Mineralogical Society, November 17.—Dr. Hugo Miiller, 
F.R.S., president, in the chair—Mr. R. H. Solly gave a 
detailed description of various minerals from the Binnenthal, 
five of which had not been identified with existing species. 
These five minerals all contain lead, arsenic and sulphur, 
but sufficient material for complete analyses has not yet been 
obtained. Three of them are red transparent minerals having 
each one perfect cleavage and a similar vermilion streak, 
but differing crystallographically : one is apparently ortho- 
rhombic with (100), (110) =39° (o10), (o11)=52° 57’ and 
(001), (101)=42° 43'; another is oblique with B=78° 46’, 
(100), (101)=42° 22! and (o10), (111)=37° 3/; while the 
third has a zone at right angles to the perfect cleavage with 
angles of approximately 30° and 60°. The other two 
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minerals, which could not be identified with any of the other 
sulpharsenites of lead previously described by the author, 
are black with metallic lustre. One of these is oblique with 
B=81° 11/, (100), (101)=40° (o10), (111) =55° 26; it has 
a perfect cleavage (100), and, like liveingite, exhibits no 
oblique striations on the planes in the zone [100, oo1]. The 
other mineral is also oblique with B=89° 40’, (100), (101) - 

46° 18/, and (o10), (111)=59° 56’; it has a perfect cleavage 
(100), and, like rathite, exhibits numerous  obliqu 
striations on the planes in the zone [100, oo1]. On fin: 
brilliant crystals of sartorite recently obtained by the author 
he has been able to confirm the oblique symmetry whic 

he had previously announced, and to determine accurate), 
the elements, B=88° 31’, (100) (101)=54° 45’, (o10) (111) - 

69° 523/. Amongst other specimens from the dolomite o/ 
the Lengenbach in the Binnenthal, the author exhibited 
and described peculiar rounded crystals of galena resembling 
seligmannite, hyalophane crystals twinned according to th: 
Carlsbad law and showing three new forms, a green mic. 
which was determined to be anorthic, albite and biotit« 

minerals which have not yet been hitherto recorded from th: 
locality, and barytes in green crystals. Of specimens from 
the Ofenhorn, the author exhibited some remarkably fin: 
crystals of anatase, and crystals of laumontite, a minera! 
new to the locality.—Mr. L. J. Spencer described crystals 
of adamite from Chili which were remarkable for their 
strong pleochroism.—Mr. G. F. Herbert Smith discussed 
the prismatic method of determining indices of refraction. 
From observations of the angles of incidence and deviation 
the refractive index and direction of the wave-front in the 
crystalline medium could be found. By using pairs of faces 
in the same zone and different angles of incidence a series 
of refractive indices is obtained which, when plotted with 
the direction angle as ordinate, gives in general a double 
curve. Three of the-critical values are the principal in- 
dices, the fourth corresponding to the direction parallel to 
the zone-axis. The angles of polarisation with respect to 
the zone-axis provide a means of discriminating between 
the doubtful values. A description was given of an inverted 
goniometer whereby observations could. be made in media 
other than air. 


Linnean Society, November 19.—Prof. S. H. Vines, 
F.R.S., president, in the chair.—The Rev. John Gerard, 
S.J., exhibited a fasciated rose sent by the Rev. J. Dobson, 
of St. Ignatius’s College, St. Julian, Malta, with this 
note :—‘‘ A freak of a white climbing rose, in which eight 
or nine blossoms with their stalks have grown together.”’ 
—The Rev. R. Ashington Bullen brought for exhibition 
an albino mole, from a farm near Bagshot; it was wholly 
of a ligat fawn colour, and no similar specimen had been 
seen for at least twenty years, though many moles had 
been trapped on the same farm.—Dr. M. T. Masters, 
*.R.S., gave an abstract of his paper, a general view of 
the genus Pinus. The author stated that the object of 
the paper was to discuss the nature and value of the 
characters made use of in discriminating the various species 
of Pinus, and to supply additional points of distinction 
derived from the anatomical structure of the leaf and other 
sources. The author has framed an analytical table of the 
species, which, although mainly artificial, may be of assist- 
ance hereafter in facilitating the determination of the 
species, and in arranging them in more natural groups. The 
two main divisions adopted are the thin-scaled pines or 
Tenuisquame, and the thick-scaled pines or Crassisquamz, 
according to the relative thickness of the cone-scales. 
Further subdivisions are founded on various points of dis- 
tinction.—Contributions to the embryology of the 
Anientifere, part ii., Carpinus Betulus, by Dr. Margaret 
Benson and Miss Elizabeth Sanday. More than 500 
accurately orientated, stained and mounted series of sections 
were obtained through ovules containing the earlier stages 
in the development of the numerous embryo-sacs, until the 
segmentation of the definitive nucleus and of the egg 
occurred. Former observations (see part i. in Trans. Linn. 
Soc., ser. 2, bot. iii. (1894), pp. 409-424) were confirmed 
and the following new facts obtained. The polar nuclei 
meet at the neck of the cecum, descend together and ulti- 
mately fuse near its base. The pollen-tube enters the sac 
in their vicinity, and provides some means of exit for one 
male gamete, which seems to be emitted into the caecum 
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and makes its way to the definitive nucleus. Meanwhile 
the other male gamete is carried up by the tube and emitted 
into the substance of the egg, with which it fuses after a 
short delay. A wall is now formed round the egg, and 
when a considerable amount of endosperm is present, 
segmentation of the egg commences. 


Royal Microscopical Society, November 18.—Dr. Hy. 
\Voodward, F.R.S., president, in the chair.—Dr. Ed. 
Horder exhibited and described a metal clinical case for 
lood film work, &c.—Mr. Taverner exhibited on the screen 
iwo photographs of the leg of a water-mite which he had 
taken through the separate tubes of a binocular micro- 

ope to demonstrate that the images were dissimilar and 

:pable of producing a true stereoscopic effect ; if they were 
dike, the apparent solidity of the object as seen through 
ihe binocular microscope would be only a mental effect. 
te also exhibited in a stereoscope enlarged prints of the 
pair of photographs, which clearly showed that a true stereo- 
copic effect was produced.—Prof. J. D. Everett, F.R.S., 

ad a note on Lord Rayleigh’s paper of 1896, one part 

which he had found specially difficult, namely, that in 
hich the transition is made from direct to oblique illumin- 
tion of a grating under the microscope. He had recently 
und a more direct mode of deducing the results there 


| between the temperature of liquid air and the ordinary 


established, and that was set forth in the present communi- | 


cation. Lord Rayleigh, to whom he had submitted the 


note, said that on a cursory examination the new method | 
Prof. Everett then pro- | 


{ deduction seemed to be correct. 
ceeded to explain his proof by diagrams and formule on 


the blackboard.—Mr. W. Wesché gave a résumé of his | 


paper on the mouth parts of the Nemocera and their rela- 
tion to the families in Diptera, illustrated by a number of 
drawings shown on the screen by the epidiascope, and 
mounted specimens exhibited under microscopes. 


CAMBRIDGE. 


Philosophical Society, November 23.—Dr. Hobson, vice- 
president, in the chair.—The horse in Iceland and the 
Ferées, by Mr. F. H. A. Marshall and Mr. Nelson 
Annandale.—Note on the proportion of the sexes in 
Carcinus maenas, by Mr. R. C. Punnett.—On the trans- 
mission of earthquake waves through the earth, by the Rev. 
O. Fisher.—The action of ultra-violet light on moist air, 
by Mr. J. H. Vincent.—Experiment to show that negative 
electricity is given off by a metal exposed to Rontgen 
rays, by Prof. Thomson, F.R.S. Dorn, as well as Curie 
and Sagnac, have in different ways shown that a metal 
exposed to Réntgen rays gives out kathode rays; this can 
be shown very simply by mounting a small gold-leaf electro- 
scope on a quartz support in a vessel in which a very good 
vacuum can be produced; when the vessel is exhausted and 
the gold leaves exposed to Réntgen rays they diverge, and 
on testing they are found to have a charge of positive 
electricity. If before exposure to the rays the leaves are 
charged negatively, then when the rays are applied the 
leaves at first collapse and then diverge, while if the initial 
charge is positive the divergence of the leaves increases 
from the time of putting on the rays. In this way is 
obtained a very direct proof that the gold leaves when 
exposed to the rays acquire positive and lose negative 
electricity. 


MANCHESTER. 
Literary and Philosophical Society, November 3.— 


Prof. W. Boyd Dawkins, president, in the chair.—A collec- 
tion of wind-worn pebbles of quartz and quartzite from an 
old raised beach near Waverley, North Island, New Zealand, 
together with photographs, was exhibited by the president. 
They have been cut by the sand driven by the wind into the 
characteristic Dreikanter, and might easily be mistaken 
for the work of the hand of man. The direction of the 
prevalent winds is shown by the amount of work done on 
each side or facet, the texture of the wind-worn being quite 
different from that of the wave-worn surfaces. The collec- 
tion and photographs were made by Lady Constance Knox 
in 1900, and they will be given to the Manchester Museum, 
Owens College.—Mr. H. E. Schmitz gave an account of 
his experiments on the specific heats of metals at low 
temperatures. The author gave a summary of his deter- 


temperature ; (2) between the ordinary temperature and the 
temperature of steam. For the former temperature range 
two methods were used. Of these the first was the method 
of mixtures. The second method is similar in principle to 
Joly’s well-known method of steam condensation, but here 
the weight determined is that of a deposit of ice. The final 
results show a variation of specific heat considerable in all 
cases, but more marked for metals of low than for metals 
of high atomic weight. This is shown by the following 
ratios of specific heat for lower range to specific heat for 
higher range for various metals :—aluminium 0-79, nickel 
0-77, cobalt 0-78, copper 0-85, zinc 0-90, silver 0-92, tin 0-90, 
thallium 0-92, lead 0-96. 


Paris. 


Academy of Sciences, November 30.—M. Albert Gaudry 
in the chair.—On the scapular and pelvic fins of fishes, by 
M. Armand Sabatier.—Observations made at the island 
of Réunion on the eclipse of the moon of October 6, by 
MM. Edmond Bordage and A. Garsault. The observ- 
ations were much hindered by clouds, only two good photo- 
graphs being obtained, one being at the moment of greatest 
shadow.—The last sun-spot minimum, and remarks on the 
subject of the law of zones, by M. J. Guillaume. It is 
suggested that the distribution of sun-spots in latitude has not 
followed the law of zones, due to Spérer.—The problem of 
Cauchy relating to a particular class of surfaces, by M. 
W. de Tannenberg.—On the effective representation of 
certain discontinuous functions, as limits of continuous 
functions, by M. Emile Borel.—On a class of functional 
equations, by M. S. Lattés.—Articulations with a flexible 
plate, by M. A. Mesnager.—On the temperature of flame, 
by M. Ch. Féry. After a critical examination of the errors 
involved in the use of thermocouples, an alternative method 
is proposed in which no solid body is introduced into the 
flame. The measurement is made by the production 
of the reversal of a metallic line, by means of rays emitted 
by a solid body carried to any convenient temperature. 
The method is accurate to about 10° C., and has 
been applied to the determination of the temperatures of a 
Bunsen flame, an acetylene flame, alcohol, hydrogen, and 
oxyhydrogen blowpipe flames.—On some phenomena pre- 
sented by mercury arcs, by M. de Valbreuze. Some of 
the peculiarities observed in starting the are appear to 
indicate the existence of a superficial membrane on the 
mercury which opposes the passage of the current, 
especially in the cold.—On the suppression of magnetic 
hysteresis by the action of an oscillating magnetic field, by 
M. Ch. Maurain. Some recent experiments by M. Marconi 
and M. Tissot on a new receiver for wireless telegraphy 
have directed attention to the action of a rapidly varying 
magnetic field upon magnetisation produced under ordinary 
conditions. This action is attributed by M. Marconi to the 
suppression of the time lag, by M. Tissot to a modification 
of ordinary hysteresis with respect to the field. The quanti- 
tative experiments of the author agree with the latter of 
these hypotheses.—On the law of regular distribution of 
total magnetic force of the earth in France on January 1, 
1896, by M. E. Mathias.—The magnetic anomaly of the 
Paris basin, by M. Th. Moureaux.—On the fusibility of 
mixtures of the sulphides of bismuth and silver, and of the 
sulphides of bismuth and antimony, by M. H. Pélabon. 
The fusibility curve of mixtures of bismuth and silver 
sulphides is a polygonal line presenting two minima and a 
maximum, the latter corresponding to a definite compound 
of the formula Ag,S.4BiS.—Stimulating or paralysing in- 
fluences acting upon manganese considered as a ferment, 
by M. A. Tritlat. A study of the precise conditions under 
which the maximum oxidising effect is obtained from small 
quantities of manganese salts, acting as metallic ferments. 
—The systematic alkylation of arsenic, by M. V. Auger. 
An extension of Meyer’s reaction; sodium methylarsenate 
is reduced by sulphurous acid to methylarsine oxide, and 
this is treated with methyl alcohol, soda, and the alkyl 
iodide.—The separation of iodine in the state of alkaline 
salt from bromides and chlorides by its transformation into 


| iodic acid, and on the preparation of pure iodine, by MM. 
| H. Baubigny and P. Rivals. The solution is oxidised in 


minations of the specific heats of various metals :—(1) | alkaline solution with potassium permanganate, the iodine 
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being thus converted into iodate, and after the addition of 
copper sulphate the bromine is distilled off in a current of 
air. On acidifying with sulphuric acid the chlorine can 
Test analyses are given.—The micro- 
scopic study of the prehistoric bronzes of the Charente, by 


then be distilled off. 


M. G. Chesneau.—On the eggs of Bombyx Mori, by M. 


Jules Gat.—On the egg production, fecundity, and sexuality 
in carnivorous fowls, by M. Frédéric Houssay.—On the 
infectious exophthalmia of certain fresh-water fishes, by M. J. 
Audigé.—Contribution to the cytological study of the 
by M. Guilli d.—On the geological 
synthesis of the eastern Alps, by M. Pierre Termier.—On 


Ascomycetes, 


a remarkable case of spontaneous crystallisation of gypsum, 


by M. Stanislas Meunier.—-Luminous sensation as a func- 


tion of the time for coloured light : 
by MM. 
of the yield of the sources of the Vanne, by M. Edmond 
Maililet. 


technique and results, 


DIARY OF SOCIETIES. 
THURSDAY, December ro. 


RovaL Society, at 4.30.—On the Integrals of the oe of Ellipsoidal 
Surface Harmonic Functions: Prof. G. H. Darwin, F.R.S.—Preliminary 
Note on the Resistance to Heat of 2. Anmthracis: A. Mlullock, F.R.S., 
and Lieut.-Col. A. M. Davis. 

MATHEMATICAL SOCIETY, at 5.30.—Proof of a Formula in Elliptic Func- 
tions: Mr. R. J. Dallas. —On Many- -valued Newtonian Potentials: Prof. 
A. C. Dixen.—A Generalisation of Neumann's Expansion of an Arbitrary 
Function in a Series of Bessel’s Functions: Rev. F. H. Jackson.—Modes 
of Convergence of Infinite Series of Functions of a Real Variable: Dr. 
E. W. Hobson.—On Normal and Antinormal Piling: Prof. J. D. 
Everett.—On the Distribution of the Points of Uniform Convergence of 
a Series of Functions: Mr. W. H. Young. 


INSTITUTION OF ELECTRICAL ENGINEERS, at 8.—Presentation to repre- | 


sentatives of the Borough of Colchester of a historical picture represent- 
ing Dr. Gilbert in the act of showing his electrical experiments to Queen 
Elizabeth and her Court.—The Slow Registration of Rapid Phenomena b 
Strobographic Methods: the ‘‘Ondographe” and ‘“‘ Puissancegraphe” 
(Wave Recorder and Power Recorder): M. E. Hospitalier.—The Magnetic 
Dispersion in Induction Motors, and its Influence on the Design of these 
Machines: Dr. Hans Behn-Eschenburg. 

Society OF ARTS, at 4.30.—India’s Place in an Imperial Federation: 
J. M. Maclean. 

FRIDAY, 11. 


Prysicat Society, at 8.—A Method of Mechanically Reinforcing Sounds: 
Rev. T. C. Porter.—The Simmance-Abady “ Flicker” Photometer : 
Messrs. Simmance and Abady.—Exhibition of a Conductometer : 
Appleyard.-A Model to illustrate various Properties of Wave-motion : 
Prof, L. R. Wilberforce. 

Rovat AsTRONOMICAL SocIETY, at 5.—The Rotation Period of the Planet 
Saturn: W. F. Denning.—The Shower of Leonids in 1903: G. W 
Hough.—/’robable Papers :—Two Drawings of the Mare Serenitatis by 
John Russe!l, R.A., affording some hitherto Unpublished Evidence as to 
the appearance of Linné in the Year 1788: A. A. Rambaut.—On 
Graphical Methods of finding the Time of Sunset at any Place: H. H. 
Turner.—On Oscillating Satellites ; Second Paper: H. C. Plummer.— 
An Examination of the Relative Star Density in different Parts of the 
Plates forming the Harvard Photographic Star Map: J. C. W. ange ong 

MALACOLOGICAL Society, at 8.—On Plenronautilus aw sp. nov. 
G. rick.—Description of a New Species of Cassis: E. A. Smith.— 
On the Mollusca procured during the Porcupine ction 1869-1870, 
Supplemental Notes, Part I.: E. Sykes.—Notes on the Nervous 
System of Pelecypoda: R. H. Burne. 


MONDAY, December 14. 


Rovat GEOGRAPHICAL amet, 30.—The Patagonian Andes: Col. | 
LE 


Sir T. H. Holdich, K.C.M 


VicToRIa INSTITUTE, at remo Genesis of Nature: Rev G. F. 
Whidborne. 


ociETY oF ARTs, at 8.--The Mining of Non-Metallic Elements: Bennett 
H. Brough. (Cantor Lectures. IV.) 


TUESDAY, DECEMBER 15. 


INsTITUTION OF CiviL_ENGINEERs, at 8.—Deposits in Pipes and other | 


Channels conveying Potable Water: Prof. J. Campbell Brown.—The 
Purification of Water Highly Charged with Vegetable Matter; with 
Special Reference to the Effect of Aération: Osbert Chadwick, C.M.G., 
and Bertram Blount. 

Society or Arts, at 8.—The British Silk Industry: Frank Warner. 

Rovat STATISTICAL Society, at 5.—The Metrical System of Weights and 
Measures : Alex. Siemens. 


WEDNESDAY, DecEMBER 16. 


CueEmicat Society, at 5.30.—On the Relative Strengths of the Fixed Bases 
and of Ammonia as eccnt by their Action on Cotarnine: J. J. 
Dobbie, A. Lauder and C. K. Tinkler.—New Halogen Derivatives of 
ag and Dihydroxy- dipheny 1: J. C. Cain.—(1) Constitution of 
Nitric Peroxide; (2) Sabatier’s lad -disulphonic Acid: E. Divers.— 
Notes on some Natural Colouring Matters: A. G. Perkin and E. Phip; PRs. 
—The Es timation of Methyl Alcohol in Presence of Ethyl Alcohol: T. E. 
Thorpe and J. Holmes. 
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André Broca and D. Sulzer.—On the prediction 


Rovat METEOROLOGICAL Society, at 
Meteorological Work of the late James Glaisher, F.R.S.: 
J. R. Sutton. 


the Genus Porosphzra: Dr. George J. Hinde, F.R 


Roadie Short. 
William H. Preece, K.C.B.. 
THURSDAY, DeEcEMBER 17. 


H. J. Fleure. 
INSTITUTION OF ELECTRICAL ENGINEERS, at 


FRIDAY, December 18. 


the Foreshore: C. B. Case. —The Causes of the Loss of Beaches : 
Cable. 


BuddhisminIndia........ 
| Acetylene ... 
| The Tsetse Flies. By R. TH... ; 
Metallurgy of Steel. By Prof. J. O. ame 
Our Book Shelf :— 
Abbott : Macedonian Folklore” 
Wagstaff and Bloomer: ‘Practical Physics for 
Schools” 
Duthie: ‘‘ Flora of Plain of 
Adjacent Siwalik and Subhimalayan Tracts” . . 
Martin: ‘* A Laboratory Guide to Qualitative Analysis 
with the Blowpipe."—J. B.C.....  . 
Clough and Dunstan : 


A. L. H. A.: *f Notes from a Lincolnshire Garden” 
Letters to the Editor :— 
Heating Effect of the Radium Emanation.—Profs, E 
Rutherford, F.R.S., and H. T. Barnes. . . 
The Pearl-Oyster Parasite in Ceylon.—Prof. W. A. 


Herdman, F.R.S...... 
The Late Leonid Scans Shower. _w. H. Milligan ; ; 
William E. Rolston ... 


| Weather Changes and the a on 
Ponds.—Prof, Fred. J. Hillig ........ 
| Some Scientific Centres. VI. The Cavendish 
Laboratory. (///ustrated.) ....... 
| Great Benin. (J//ustrated.) 
| The Survey Formation-Monographs 
Our 
Observations of Solar Phenomena . 
The Spectrum of Lightning 4 
The Line Spectra of the Alkaline Metals 
Patagonian ‘‘ Diprotodont Mammals, 
Geological Notes. (J///ustrated.) . .. 
Biological Treatment of Sewage 
The Orientation of the Ancient Churches of ieclend. 
University and Educational Intelligence 
Societies and Academies . 


By R. L. 


Diary of Societies .... 


Soctery oF Arts, at 8.—The Science of Taxation and Business: 
F.R.S. 


7-30-—Some Account of the 
William 
Marriott.—On certain Relationships between the Diurnal Curves 

Barometric Pressure and Vapour Tension at Kimberley, South Africa: 


of 


Rovat Microscosicat Society, at 8.—On the Structure and Affinities of 

.S.—Exhibition Slices 
illustrating the Development of an Ascidian : F. W. Watson Baker. 

GEOLOGICAL Society, at 8.—The Igneous Rocks Associated with 1) 
Seem y Limestone of the Bristol District : Prof. C. Lloyd Morg.n, in, 
F , and Prof. S. H. Reynolds.—-The Rheztic Beds of England: A, 


LiInNEAN Society, at 8.—On the Docoglossa; a Study in Evolutio 


INSTITUTION OF MECHANICAL ENGINEERS, at 8.—An Inquiry into the 
Working of various Water-Softeners : C. E. Stromeyer and W. B. Baroy 

InstiTUuTION OF Civit ENGINEERS, at 8.—The Action of the Sea up: » 

F. W 
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MACMILLAN’S NEW BOOKS. 


BY THE RIGHT HON. LORD AVEBURY. 


ESSAYS AND ADDRESSES, 1900-1903. 


8vo. 7s. 6d. net. 
THIRD EDITION NOW READY. 


INTRODUCTION TO PHYSICAL CHEMISTRY. 


By JAMES WALKER, D.Sc., Ph.D., F.R.S., Professor of Chemistry in University College, Dundee. 
Third Edition. S8vo. 10s. net. 


FOURTH EDITION REVISED AND ENLARGED NOW READY. 


TEXT-BOOK OF GEOLOGY. 
By Sir ARCHIBALD GEIKIE, F.R.S., D.C.L., D.Sc., &c. In2 Vols. 8vo. 30s. net. 


PILOT.—*‘ A model of what such a work should be. . . . As a competent guide and an authoritative book of reference, he 
student can desire nothing better ; in few sciences will he find anything so good in our language.” 


EVOLUTION AND ADAPTATION. By Tuomas Hunt Morcan, Ph.D. 8vo. 


12s. Od. 


6d. net. 
FRACTIONAL DISTILLATION. By Sypney Younc, D.Sc., F.R.S., Professor of 
Chemistry in University College, Bristol. With 72 Illustrations. Crown 8vo. $s. 6d. 
PHARMACEUTICAL JOURNAL,—“ The whole book is fully up to the standard associated with the other manuals for 
students issued by Messrs. Macmillan, and can be cordially recommended.” 
SECOND EDITION NOW READY. 


NAVIGATION AND NAUTICAL ASTRONOMY. By F. C. Sressine, M.A, 


Chaplain and Naval Instructor Royal Navy. 8vo. 8s. 6d. net. 


A MANUAL OF PRACTICAL MATHEMATICS. By Frank Castres, M.I.M.E., 


Mechanical Laboratory, Royal College of Science, South Kensington. Globe 8vo. 6s. 
NEW IMPRESSION NOW READY. 
AN ELEMENTARY TREATISE ON CONIC SECTIONS AND ALGEBRAIC 
GEOMETRY, WITH NUMEROUS EXAMPLES AND HINTS FOR THEIR SOLUTION ESPECIALLY 


DESIGNED FOR THE USE OF BEGINNERS. By G. HALE PUCKLE, M.A., St. John’s College, Cambridge. 
New Impression. Crown 8vo. 7s. 6d. 


ELEMENTS OF THE THEORY OF INTEGERS. By Josern Bowpen, Ph.D., 


Professor of Mathematics in Adelphi College, Brooklyn, New York. Crown 8vo. 5s. net. 


NEW WORKS ON GEOMETRY TO MEET THE NEW REQUIREMENTS. 
PART V. READY IMMEDIATELY. 


A SCHOOL GEOMETRY. By H. S. Hatt, M.A., and F. H. Stevens, M.A. 


Globe 8vo. Parts I. and II. Part IL—LINES AND ANGLES, RECTILINEAL FIGURES. Part II.—AREAS 
OF RECTILINEAL FIGURES (Containing the Substance of Euclid Book I.). 1s. 6d. Part III.—CIRCLES 
(Containing the Substance of Euclid Book III., 1-34, and part of Book IV.). With Answers. 1s. Parts I., II., and 
III. 2s. 6¢. Part IV.—SQUARES AND RECTANGLES. GEOMETRICAL EQUIVALENTS OF CERTAIN 
ALGEBRAICAL FORMUL-E (Containing the Substance of Euclid Book II. and Book III., Props. 35-37), sewed, 6. 
Parts I.-IV. 3s. Part V. (Containing the Substance of Euclid Book VI., with Additional Theorems and Examples. 
1s. 6d. Parts 1.-V. 45. 6d. 
*.* This work is based upon the recommendations of the Mathematical Association. 
JOURNAL OF EDUCATION.—‘“ Seems quite the best of the new text-books of geometry that have lately been published, 
It is moderate in its changes, and excellent as to arrangement and selection.” 
READY IMMEDIATELY. 


A NEW GEOMETRY FOR JUNIOR FORMS. By S. Barnarp, M.A., Assistant 
Master at Rugby School, late Fellow and Lecturer at Emmanuel College, Cambridge, and J. M. CHILD, B.A., Cantal... 
Lecturer in Mathematics, Technical College, Derby. Globe 8vo. 2s. 6d. 


*,* This volume will contain all the practical and theoretical geometry required for a pass by Junior Candidates in the 
University Locals. 


A NEW GEOMETRY FOR SCHOOLS. By S. Barnarp, M.A., Assistant Master at 
Rugby School, late Fellow and Lecturer at Emmanuel College, Cambridge, and J. M. CIIILD, B.A. Cantab., Lecturer 
in Mathematics, Technical College, Derby. Globe 8vo. 4s. 6d. KEY, shortly. 

NATURE. —“ There is no doubt that in this work of Messrs. Barnard and Child the teacher will find every requisite for the 
modern teaching of geometry, including a very large number of illustrative examples.” 


THEORETICAL GEOMETRY FOR BEGINNERS. Parts I. and II. By C. H. 
ALLCOCK, Senior Mathematical Master at Eton. Globe 8vo. Is. 6d. each. 

SCHOOL WORLD.—* To those teachers who prefer a modified Euclid to text-books which are frankly revolutionary, this 

book will be very acceptable. Undoubtedly Mr. Allcock has succeeded in retaining the good features of the ‘ Elements,’ while 
removing most of those which make Euclid’s work most distasteful to the schoolboy.” 
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10: 10 SWISS SKATING AND TOBOGGANING Tours to 
£ Grindelwald or Adelboden. Ten days’ hotel accommo- 
and return tickets vid Dover and Calais. 
£10 : 10 AND £11 1is. ROME TOURS. Seven days’ hotel 
accommodation, and return tickets vid Dover and 
Dates of departure, December 21 and 2g. 
TOURS TO FLORENCE, VENICE, and MILAN. 
£21 CRUISE. S.Y. ‘* ARGONAUT,” 3,274 tons. PALESTINE, 
EGYPT, GREECE. Twenty-six days. Ticket, Dover, Calais, 
Marseilles included. 
Organised by Dr. LUNN and Mr. C. PEROWNE, 
5 Endsleigh Gardens, London, N.W. 
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Illustrated Lists, 2d. 
See Mr. HuGugs’ PATENT COMBINATION OPTICAL LANTEKN 
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25 Specimens, 5/6; 50 do., 10/63 100 do., 2i/-; 200 do., 42/-; 
300 do., 84/- 

Adapted for Examinations in Geology and Mineralogy. 

A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval, 

Hammers, Chisels, Blowpipe Cases, Card Models of Crystals, 
Glass-Capped Boxes, Card Trays, and all Geological and 
Microscopical Requisites, 

Cabinets, Trays, and Glass-Capped Boxes made to order. 
CaTALoGuEs GRATIS. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 
ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 
180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 15. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. | 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; "Hormiphora (preserved); Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella ; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, risia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), — Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


The telegraphic address 
NATURE.” 


Communications to the Editor. 


SUBSCRIPTIONS TO 


TO ALL PLACES ABROAD :— 


Cheques and Money Orders payable 
OFFICE: ST. MARTIN’S 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


of NATURE zs “ PHuSIS,” LONDON. 
CHARGES FOR ADVERTISEMENTS. 


*Three Linesin Column. ........0 2 6 

One Sixteenth Page . O20 © 

One Eighth Page, or Quarter Column o18 6 
Quarter Page, or Halfa Column. . 115 0 

Half a pages Columm 6 

| Whole Pag 60 


* The first line ‘peing i in n heavy type ii is charged for as ‘Two Lines. 


to MACMILLAN & CO., Limited. 
STREET, LONDON, W.C. 
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and includes 


new Optical Bench, new Electric Lamps, new 
Condensers, new Metal Holders, also Com- 


METALLURGY. 


plete Outfits. 
together with Watson's complete 

Catalogue of Microscopes, will be sent post free on 
application to 

W. WATSON & SONS 

(Established 1837), 
Opticians to H.M. Government, 
313 HICH HOLBORN, LONDON, W.C. 


This Catalogue, 


Awarded 


METALLURGICAL WORK. 
It contains full particulars of many entirely 
new and unique accessories for facilitating 


WATSON & SONS’ 
MICROSCOPES 


MICROSCOPES & ACCESSORIES 
FOR 


Watson & Sons have just issued a 20-page 
Illustrated Catalogue, exclusively devoted to 
Branch—16 FORREST ROAD, EDINBURGH. 


observation and photography, 


CROSSLEYV’S GAS ENGINES. 
RECENTLY GREAT REDUCTION 


IN GAS 
REMODELLED. CONSUMED. 


(Represents J type in Oil or 
Gas, giving about 
14 9ffective horse power.) 


Crossley’s Portable Oil Engine 
received the FIRST PRIZE 
at the Royal Agricultura! 
Show, Cardiff, June 1901. 


ENGINES DELIVERED.— Up to 
the end of 1902, 46,150 engines 
have been delivered, representing 
648,421 B.H.P. 


CROSSLEY EBROS., LTD.. OPENSHAW. MANCHESTER. 


DALLMEYER’S | 


IMPROVED 


PRISMATIC 
BINOCULARS. 


THE “SERVICE.” 
WILL NOT GET OUT of ADJUSTMENT. 


EASY TO CLEAN. EASY TO HANDLE. 
LIGHTEST GLASS MADE. 
Powers 4, 6, 8, 10, 12. 
= Illustrated ‘Pamphiet Post Free. 


J. H. DALLMEYER, LTD., 
25 NEWMAN ST., LONDON, W. 


Printed by Ricnarp CLay AND Sons, Limirep, at 7& 8 Bread Stree: Hill, Queen Victoria Street, in the City of London, and publishe4 by Macwittan 
ano Co., Lumired, at St. Martin's Street, London,W. C., and THe Mac MILLAN Comp ANY, 66 Fifth Avenue, New York. —Tuurspay, Dec. 10, 1903. 


Immediate delivery for Stock 
Sizes of Engines. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.’-—WorpbswortTu. 


_ No. 1781, VOL. 69] THURSDAY, DECEMBER 17, 1903. [PRICE SIXPENCE. 


asa at the General Post Office.] [All Rights are Reserved, 


POLARISED LIGHT APPARATUS vertac. vox FISCHER IN JENA, 


Soeben erschienen : 


| GESAMMELTE ABHANDLUNGEN von ERNST ABBE. Erster 
| Band: Abhandlungen uber die Theorie des Mikroskops. 
| Mit 2 Tafeln, 29 Figuren im Text und einem Portrat des Verfassers. 
Preis: 9 Mark, geb. 10 Mark. 
ERGEBNISSE UBER DIE KONSTITUTION DER CHROMA- 
TISCHEN Pe DES ZELLKERNS. Von Dr. 
| THEODOR BOVERI, Professor a. d. Universitat Wiirzburg. Mit 
| 75 rl cade Preis : 2 Mark so Pf. 
| UEBER DIE ORGANISATION UND PHYSIOLOGIE DER 
} CYANOPHYCEENZELLE UND DIE MITOTISCHE TEILUNG 
IHRES KERNES. Von Dr. F. G. KOHL, a. 0. Professor a. d. 
Universitat Marburg. Mit 1o lithographischen Tafeln. Preis : 
For Students, consisting of polariser, ground and plain glass screen, brass | | 20 Mark. 
mounted rotating nicol prism analyser, and the following specimens: | | VERERBUNG A! AUSLESE IM Seoryy aged DER VOLKER. 
crystals of calc spar (uniaxial), nitre (biaxial), quartz (circular), plate of Von Dr. HELM SCHALLMAYER, Arzt in Miinchen. 
horn (organic), benzoic acid (crystallisation), selenite (even, uneven, a. Schrift. —: 6 Mark, geb. 7 Mark. 
wedge), and one design with directions, packed in case 14 x s} X 13, DENDROLOGISCHE WINTERSTUDIEN. Grundlegende Vorar- 


REUSCH. Zweite ganzlich umgearbeitete Auflage. 
Preis : ro Mark eleg. geb. 12 Mark. 


merkmale der in Mitteleuropa heimischen und angepflanzten 
New Illustrated post free af Philosophical Apparatus, | sommergriinen Gehdlze im blattlosen Zustande. Von CAMILLO 
a ree six stamps. ang a. SCHNEIDER. Mit 224 Textabbildungen. Preis : 7 Mark 

50 P 
T O NI sranieziicn AN DER -RIVIERA. Von EDUARD STRAS- 
So 7) | BURGER, Prof. a. d. Universitat Bonn. Illustriert von LOUISE 


OPTICIANS TO THE KING, 
8 FLEET STREET, LONDON. 


NEGRETTI & ZAMBRA’S 


IMPROVED 


HYGROMETER 


GILDED SURFACES, 


Can be used with an Aspirator or an 
India-Rubber Pressure Ball. 


THE SMALLEST FORMATION 
OF DEW READILY OBSERVED. 


With 2 Thermometers, 


Ether Bottle | Consisting of Aneroid Barometer with Altitude Scale, Compass with 


and Pressure Ball, in Wooden Luminous Dial for Night Marching, and Thermometer for Air Temperatures 4 
Travelling Case, (or a Clinical Thermometer may be substituted). 7 
B5. PRICE £4 10s. to £7 10s. 


Can also be had Mounted in Gold and Silver Cases. 


JOHN J. GRIFFIN & SONS, *Spegipesents, free by Fost to ail parts of the World. 


LTD., NEGRETTI & ZAMBRA 

20-26 Sardinia Street, 38 HOLBORN VIADUCT, E.C. r : 
Lincoln’s Inn Fields, London. Brancnes—45 CORNHILL; 122 REGENT STREET. e 
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ROYAL INSTITUTION | 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


LECTURE ARRANGEMENTS BEFORE EASTER, 1904. 


A CHRISTMAS COURSE OF LECTURES. 
Lecture Hour Three o'clock, 
Professor Ray Lankester, M.A., LL.D., F.R.S. Six Lectures 


{adapted to a Juvenile Auditory) on ‘‘ Extinct Animals.” On December 29 
(Tuesday), December 31, 1903, January 2, 5, 7, 9, 1904. 


OF 


Tuesdays. Lecture Hour Five o'clock. 


_Professor L. C. Miatt, F.R.S., Fullerian Professor of Physiology R.I. 
Six Lectures on ‘‘The Development and Transformations of Animals.” 
On Tuesdays, January 12, 19, 26, February 2, 9, 16. 

Ernest Foxwe Esq., M.A. 


Three Lectures on ‘‘ Japanese Life and 
Character.” 


On Tuesdays, February 23, March 1, 8. 


E. A. Bunce, Esq., M.A., Litt.D., D. Litt., F.S.A. Two Lec- 
tures on “ The Doctrine of Heaven and Hell in Ancient Egypt, and the 
Books of the Underworld.” On Tuesdays, March 15, 22. 


Thursdays. Lecture Hour Five o'clock. 


G. R. M. Murray, Esq., F.R.S. Three Lectures on “ The Flora of the 
Ocean.” On Thursdays, January 14, 21, 28. 


A. D. Hatt, Esq., M.A. Three Lectures on ‘Recent Research in 
Agriculture.” On Thursdays, February 4, 11, 18. 


Professor H. L. CatLeNnpaR, M.A., LL.D., F.R.S. Three Lectures on 
*‘Electrical Methods of Measuring Temperature.” On Thursdays, 
February 25, March 3, 10. 


Stpney Leg, Esq., Litt.D. Two Lectures on “‘ Shakespeare as Con- 
temporaries knew Him.” On Thursdays, March 17, 24. 


Saturdays. Lecture Hour Three o'clock. 


J._A. Marrianp, Esq., M.A., F.S.A. Three Lectures on 
oe Folk-Song” (with Vocal Illustrations). On Saturdays, January 
16 23, 30. 


W. L. Courtney, Esq., M.A., LL.D. Two Lectures on ‘‘Comedy : 
Ancient and Modern.” On Saturdays, February 6, 13. 


The Ricut Hon. Lorp Rayteicu, O.M., M.A., D.C.L., LL.D., 
Sc.D., F.R.S., 1f.R./., Professor of Natural Philosophy R.I. Six Lec- 
tures on ‘“* The Life and Work of Stokes.” On Saturdays, February 20, 
27, March 5, 12, 19, 26. 


Subscription (to Non-Members) to all Courses of Lectures (extending 
from Christmas to Midsummer), Two Guineas. Subscription to a single 
Course of Lectures, One Guinea, or Half-a-Guinea, according to the length 
of the Course. Tickets issued daily at the Institution, or sent by post on 
receipt of Cheque or Post-Office Order. 


Members may purchase not less than Three Single Lecture Tickets, 
available for any Afternoon Lecture, for Half-a-Guinea. 


The Fripay Eveninc Mgertincs will begin on January 15, at 9 p.m., 
when the Ricut Hon. Lorp RAvyLeiGH will give a Discourse on 
‘* Shadows.” Succeeding Discourses will probably be given by the 
Rev. WALTER S1vGREAvES, Mr. Davip Grorce HoGartn, Mr. ALFRED 
Austin (Poet Laureate), the DEAN of WestTMINSTER, Mr. H. BRERETON 
Baxer, Mr. ALEXANDER SIEMENS, Professor WILLIAM STIRLING, Pro- 
fessor FREDERICK T. Trouron, Mr. Henry ArTHUR Jones, Professor 
Dewar, and other gentlemen. To these Meetings Members and their 
Friends only are admitted. 


Persons desirous of becoming Members are requested to apply to the 
Secretary. When proposed they are immediately admitted to all the 
Lectures, to the Friday Evening Meetings, and to the Library and Read- 
ing-Rooms ; and their Families are admitted to the Lectures at a reduced 
charge. Payment: First Year, Ten Guineas; afterwards, Five Guineas a 
Year ; or a composition of Sixty Guineas. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 
(UNDER THE AusPICES OF His Majesty’s GOVERNMENT.) 
CONNAUGHT ROAD, ALBERT DOCK, E. 
(IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’S 
HOsPITAL SOcIgTY.) 


The next SESSION commences on FRIDAY, JANUARY 15, 1904. 
For Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P. Esq., Seamen's Hospital, Greenwich, S.E. 


COACHING 


(THEORY AND PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY fo, 
MEDICAL EXAMS. 

Especial Course of Instruction in THERAPEUTICS, PHARMA. 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMIStTRy 


EXAM. 
FREDERICK DAVIS, The Laboratories, 
49 and 51 ImperiaL Bui_pincs, LupGate Circus, E.C. 


TUITION BY CORRESPONDENCE. 


MATRICULATION, B.A. AND B.Sc. EXAMINATIONS, 
Civil Service Appointments, Law, Medical and other preliminaries. 
Tuition in any subject: Physics, Chemistry, Mathematics, 
Mechanics, Psychology, Logic, Political Economy, Latin, 
French, German, Italian, Book-keeping, &c. Tutors : Graduates of Oxf rd, 
Cambridge, London, and Royal Universities, Prizemen, Science Medalists, 
—Address, Mr. J. Cuarteston, B.A., Burlington Correspondence Colleze, 
8 Crescent Grove, Clapham Common, London, S.W. 


PRACTICAL AND THEORETICAL TUITION. 


In PHYSICS, CHEMISTRY, PHYSIOLOGY, GEOLOGY and 
BOTANY. Individual Instruction. 
R. C. T. Evans, B.Sc.(London), 
Director of the 
Heatucote Science LABORATORIES, 
9 Heathcote Street, Gray's Inn Road, W.C. 


TO SCIENCE MASTERS.—Required in 


January :—(1) Oxford or Cambridge Graduate in Mathl. Hons. for 
important school—Mathcs., Chemistry, Physics; salary up to about 
£200, non-res. (2) Chemistry and Physics—to earn Grants in these 
subjects ; salary up to £150. (3) Lond. B.Sc. with practical experience 
in Engineering ; adequate salary to a suitable man. (4) Graduate for 
Physics and Chemistry; salary, £120. (5) Physics, Mechanics and 
Mathematics, for Navy pupils; salary, £90, with board and residence. 
(6) Chemistry and Physics; salary, £120, non-res. Numerous other 
vacancies. List of appointments on application.—Address GriFFITHs, 
SmiTH, Powg.t AND SMITH, Scholastic Agents (Estd. 1833), 34 Bedford 
Street, Strand, London. 


COUNTY SCHOOL, ABERDARE, 


S. WALES. 


Wanted, SENIOR SCIENCE and MATHEMATICAL MASTER. 
Degree and experience essential. Commencing salary, £170 per annum, 
non-resident. 

Also TEMPORARY MASTER for the next two Terms. Salary for 
the two Terms, £70, non-resident. 7 

Duties in each case to commence on January 18. Particulars will be sent 
on application. 

Apply immediately to ® 
W. JENKYN THOMAS, M.A., Head Master. 


CROYDON COUNTY POLYTECHNIC, 
CROYDON. 


The Committee require the services of a LECTURER in CHEMISTRY 
(two evenings per week) for the Half Session—January to May—com- 
mencing January 4, 1904. 

Salary, 20s. per evening. 

Applications, accompanied by copies of testimonials, must be sent to the 
undersigned (from whom further particulars may be obtained) not later than 


Tuesday, December 22, 1903. 
SAML, JACOBS, Clerk. 


December 9g, 1903. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL, PADDINGTON, W, 


LECTURER ON PHYSICS. 


Applications are invited for the combined post of LECTURER on 
PHYSICS and ASSISTANT LECTURER on CHEMISTRY, on or 
before January 1, 1904. 

Salary, £100 per annum. 

Particulars as to duties on application. 


H. A. CALEY, M.D., F.R.C.P., Dean. 


EAST LONDON TECHNICAL 
COLLEGE, 
MILE END ROAD, E. 


For Session 1903, Day and Evening Classes with laboratory and workshop 
instruction will be held by recognised teachers of the University of London 
in preparation for the Matriculation and Degree Examinations of the 
University, and in general science subjects. For fees and time table see 


GEORGE HERIOT’S TRUST. 
HERIOT WATT COLLEGE, 


EDINBURGH. 


A DEMONSTRATOR is required for the CHEMISTRY DEPART- 
MENT of the Heriot Watt College. Salary, £100 per annum. 
Applications, with particulars of qualifications and testimonials, to be 
sent to PrincipaL Laurie at the College not later than December 30. 


CALENDAR, price by post 44d. 
R J. L. S. HA TTON, Director of Studies. 


DAVID LEWIS, Treasurer. 
Edinburgh, December 14, 1903. 
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SEXEY’S TRADE SCHOOL, 
BRUTON, SOMERSET. 


SCIENCE MASTER for CHEMISTRY and PHYSICS required. 
Commencing salary, £120 to £140. Apply before December 26 to HEAD 


MASTER. 


| 


RESEARCH ASSISTANT WANTED by | 


Professor Senier of Queen's ome. Galway. Applicants, who must 
have been thoroughly trained in Organic Chemistry work, will or 
state their experience and salary expected. 


‘ Required at an early date, a SCIENCE 


MISTRESS qualified to teach Botany, Chemistry, Physics, and | 


as Must be a good disciplinarian. Salary, £120 per annum, 
yable monthly. Apply before December 28 next to the Headmaster, 
ef dey and Stanhope School, New Cross Road, S.E. 


COUNTY SCHOOL, NEATH, 
GLAMORGANSHIRE. 


WANTED in January, SCIENCE MASTER. _ Salary, £135 to £150. 
Applications, stating subjects offered, S.K. qualifications, "&e. » Should be 
sent i mediately to HEADMASTER. 


TYPE-WRITING UNDERTAKEN BY 


HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN. 
TIFIC MSS. (Classical Tripos, Intermediate Arts, waniatines Higher 
Local, thorough acquaintance with Modern Languages). — 
Revision, Translation. Scale of charges on application. The C 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


JENA LABORATORY GLASSWARE. 


BOILING FLASKS, BEAKERS, 

RETORTS, TEST TUBES, TUBING 

FOR EXPLOSION FURNACES, 
COMPOUND TUBING (D.R.P.) 


Resisting in a high degree sudden 


changes of temperature and the 
action of corrosive chemicals. 


Combustion Tubing for Elemen- 
tary Analysis. Price-list_sent tree) 


on application. 


SCHOTT & GEN. G/assworks, Jena (GERMANY). 


The Jena Gi Glasses ae, in the U.K., on ule with the following firms : 


berdee mM 
A. & J. SMITH, 23 and 25 St.| FREDK. JACKSON & Co., 


Nicholas 14 Cross Street. 
F. E. BECKER & co. (W. and JAMES WOOLLEY, SONS & 
. George, Ltd., Successors), 159 Co., Ltd., jnrang Bridge. 
J 160 Great Charles Street. 


TRADE MARK, 


**does all you claim for it—sticks everything. 


SECCOTINE 


**T shall always keep some Seccotine in the house. 

I used it on 
“large glass shade of a reading lamp; which, of course, 
**becomes hot when in use. It is now some weeks since I 
*‘repaired the shade, and.it appears to be as good now as 
**it was before it was broken.”—/xtract from a late Letter 
received by the Proprietors. 

SOLE PROPRIETORS— 


M'CAW, STEVENSON & ORR, Ltd., Belfast. 
31 & 32 SHOE LANE, LONDON, E.C. 


Send for a FREE SAMPLE to test. 
Seccotine is on-sale everywhere. Tubes, Sixpence. 


METAL 
DIFFRACTION 
GRATINGS 


Plane Diffraction Gome of high quality 
now being cut by Lord Blythswood can be 
supplied in all sizes. 


Full particulars on application to the Agent, 


| ADAM HILGER, 75a Camden Rd., London, N.W. 


PHILIP HARRIS & Co., Ltd., | BAIRD & TATLOCK, 14 Cross | 


F. E. BECKER & Co.’ (W. 
ublin. 0. and 
F, E. BECKER & CO. (W. and George, Ltd., +e 
J. George, Ltd., Successors), 182 33 to 7 , eg Wall, Hatton 
Great Brunswick Street. Garden, E.C 
PHILIP HARRIS & Co., Ltd., | A, GALLENKAMP & Co., Ltd., 


179 Great Brunswick Street. 


Glasgow. 
F, E. BECKER & CO. (W. and) jouw GRIFFIN & SONS, 


Ltd., Successors), 36 d., 20-26 Sardinia Street, 
Lincoln's Inn Fields, W.C. 


Leeds, 
REYNOLDS & BRANSON, Ltd., TOWNSON & MERCER, 34 


14 Commercial Street. Camomile Street, E.C. 


19 and 20 Sun Street, Finsbury, | 
E.C. 


SPINTHARISCOPES 


as devised by SIR WILLIAM CROOKES, 

Showing the Scintillations of Radium. 
PRICE WITH LENS £1 1s. 
As Microscope SLIDE... 10s. 6d. 

ga Nature says: “‘ The instrument is very satis- 
factory, and shows the scintillations wonderfully well; 
it provides a convenient means of observing the action 
of radium, and can be recommended as a waistcoat- 
pocket instrument of scientific vaiue.’ 


A. C. COSSOR, 54 Farringdon Rd., London. 


DRAWING 
INSTRUMENTS. 


Full Price Lists on application. 


The Mahogany Lock and Tray 
Student’s Full Set of Instruments, 
30/6 and 37/6, post free. 
ASTON & MANDER, Ltad., 

61 OLD COMPTON STREET, LONDON, W. 


COLOUR PHOTOGRAPHY. 


SANGER-SHEPHERD QUICK CHANGE, ONE PLATE, LATEST PATTERN OUTFITS. 


SANGER-SHEPHERD & CO., 5, 6, 7 Gray’s Inn Passage, Red Lion Street, Holborn, London. 


EXCELLENT Photographs in Colour are obtained with our smaller 
lens filter Outfits, complete from 26/-; but for general work, Landscapes in 
changing Jight, Portraiture or Ph stomicrograp) phy where rapid exposures 
in succession are necessary, the Repeating Mack with Colour Filters is 
recommended as the best all round appliance. 

It may be attached to any 4, $ or whole-plate camera or glass plate 
Kodak, by means of a panel cut to correspond and interchangeable with 
the ordinary dark slide. This does not in any way interfere with the use 
of the camera for ordinary work. The three Colour Filters are held in 
a frame, clipped in front of the double dark slide which carries the two 
plates, each large enough to record the three negatives side by side, when 
the slide is pushed past the opening in the outer case. With this Outfit, 
even a beginner will, secure three-colour negatives with the ease and 
certainty of an ordinary photograph. 

Repeating Back Attachments, with Filters complete, from 90/- 
Write for new illustrated price list, mentioning NATURE, or call to see 
transparencies and paper prints by THe SANGER-SHEPHERD process. 
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just PUBLISHED. 


BACTERIOLOGY OF MILK. 


By HAROLD SWITHINBANK, | 
Of the Bacteriological Research Laboratory, Denham ; and 


GEORGE NEWMAN, M.D., F.R.S.E., D.P.H., | 

Medical Officer of Health of Finsbury, and formerly 
Demonstrator of Bacteriology in King’s College, London ; 
Author of ‘* Bacteria,” &c. | 


With Special Chapters also by Dr. NEWMAN on the | 
SPREAD of DISEASE by MILK and the CONTROL 
of the MILK SUPPLY. 


With Chromo-Lithographs, Woodbury Type Reproductions of 
Photographs of Cultures, other Illustrations of Bacteria and of 
Apparatus, and also Charts illustrating Epidemics. 


Royal 8vo. 255. net. 


JUST PUBLISHED. 


SIGNS OF LIFE. 


A SERIES OF LECTURES ON PHYSIOLOGY. 


Delivered and Pub ished under the Authority of the 
University of London. 


BY 
AUGUSTUS D. WALLER, M.D., F.R.S., 
Of the Physiological Laboratory, University of London. 


With numerous Illustrations. Square demy 8vo. 7s. 6d. net. 


JOHN MURRAY, Albemarle Street, W. 


‘Leach’s Lantern Microscope 


This Lantern Attachment is by far the most efficient 
of all the instruments yet introduced for the produc- 
tion of Microscopic objects upon the screen. Mr. 
Leach’s improvements, and the high-class quality of 
its lenses, combine to give better definition than has 
hitherto been attained even at the most extravagant 
prices. It can be attached to any ordinary limelight 
lantern by screwing it into the flange which carries 
the usual lantern objective. Any good ordinary 
|| objective can be used, but specially selected ones for 
| flatness and largeness of field answer the best. 


#9 :10:0. 


JAMES WOOLLEY, SONS & (0.. ltt, 
VICTORIA BRIDGE, MANCHESTER. 


ie Chemical and Physical fgparatas of every description. | 
CATALOGUES ON APPLICATION. 


COMPLETE IN TWO PARTS. 


CLOWES & COLEMAN’S 


ELEMENTARY PRACTICAL 
CHEMISTRY. 


FOURTH EDITION. 
Part I.—GENERAL CHEMISTRY. With 75 Engravings. 
2s. 6d. net. 
Part II.—ANALYTICAL CHEMISTRY. (Qualitative and 
Quantitative.) With 20 Engravings. 2s. 6d. net. 
BY THE SAME AUTHORS. 
CLOWES'’ PRACTICAL CHEMISTRY 


AND QUALITATIVE ANALYSIS. Seventh Edition. With ror 
Engravings and Frontispiece. &s. 6d. 


CLOWES & COLEMAN’S QUANTITA- 


TIVE ANALYSIS. Sixth Edition. With 125 Engravings. 1os. 


CLOWES & COLEMAN’S INTRODUC- 
TION TO QUANTITATIVE ANALYSIS. With 62 Engravings. 
48. 6d. 
*.* Detailed Prospectus dl Professors Clowes and Coleman's Chemical 
Handbooks posted on application. 


Lonpon: J. & A. CHURCHILL, 7 Gr. MARLBOROUGH Sr. 


With 30 Original I}lustrations. Price 2s. 6d. 

The HYGIENE of the MOUTH. 

A Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed., 
Dental er to the Evelina — Southwark. 
THE SAME AUTHO 
The DISEASES of CHILDREN’ S TEETH. 
ell Illustrated. Price 7s. 6d. 
SEGG & co. 289 and Regent Street, London, W. 


REYNOLDS & BRANSON, L10, 


Scientific Instrument Makers to the Indian 
Government and Science and Art Department. 


LABORATORY FURNISHERS AND 
MANUFACTURING CHEMISTS. 


~NEW PHOTOGRAPHIC DARK ROOM LAMP 


THE “RYSTOS” 
ELECTRIC LAMP 


(No. 1) 
For Standing or Hanging, with Cord and 
Plug to fit ordinary lamp socket, and 
Reversing Switch. The insulated switch 
handle on top will be found safe and well 
adapted for turning on the current to 
either ruby or white light, or instantly 
exchanging the one for the other. The 
white light is convenient when making 
bromide prints, transparencies, &c. The 
ruby glass provided is of special quality, 
being spectroscopically tested. It gives 
a soft diffused light, while its semicircular 
shape secures the illumination of the 
whole developing table. 


Dimensions, 4 in. x 84 in. 
Price £1 Is. 
(When ordering, please mention voltage. ) 


LAMPS FOR GAS ALSO WITH BYE-PASS. 
New Photographic Requisite List on application. 


14 COMMERCIAL STREET, LEEDS: 
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433 STRAND, LONDON. 


MANUFACTURER of Patented Induction Coils and 
other Scientific Instruments and Engineering 
Appliances to the Government Departments. 


Special Patterns of Instruments made to order. 

Every Instrument is absol d and will be shown in opera- 
tion if desired. 

The illustration (0°4 in. to the ft. scale) is from a photograph of the 44-in. 
Spark Induction Coil designed and made by my firm for W. SporTiswoope, 
Esq., F.R 
NEW TRIPLE-POLE MERCURY BREAK, giving a stream-like effect 

when used with Apps’ Patented Induction Coil (this can be fitted to 


any Induction Coil), £6 6s. 


768 


HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 

The Model Apparatus adopted for South Africa, with Batteries, small 
Steam Motor, &c. SETS OF X-RAY APPARATUS suitable for 
Field Hospitals, from £50. 

HIGH FREQUENCY APPARATUS of the latest models. 


JOINTLESS SECTIONS if ordered, single wires, flat and conical, roin. 
Coils 4000 ohms R. very thick discharge. Commercial series about 
half of catalogue prices. Primary Coils for 10 to 230 volts. 


PRICES per return post. 


CARL 


PROJECTION APPARATUS & OUTFITS - 
FOR PHOTOMICROGRAPHY. 


Large Horizontal Photomicrographic Camera with 
Projection Table including Optical Bench (most con- 
venient for its universality of application in experimental 
work). 

Combined Horizontal and Vertical Camera of simple 
construction. 


THE 


EPIDIASCOPE. 


An Optical 
Lantern for the 
projection of solid 
objects in their 
natural colours, 
such as insects, 
coins, fossils, 
photos, diagrams 
and pictures up 

to 84” square. 
Equally suitable 
for lantern slides 
and transparent 
preparations of 

every kind. 
Price for Complete Outfits from £80. 


THE EPIDIASCOPE (Exterior View). 


Detailed Catalogue ‘‘F 6,”’ Post Free, on application. 


LONDON BRANCH: 


29 MARGARET 
REGENT STREET, W. 


MARCONIS 
WIRELESS TELEGRAPH 


INDUCTION COILS, 


WE STOCK 


10-in. and 12-in. COILS 
(OTHER SIZES AT SHORT NOTICE) 


ESPECIALLY SUITABLE FOR RONTGEN RAY AND 
HIGH FREQUENCY WORK. 


PERFECT INSULATION. 
HIGHEST EFFICIENCY. 
LOWEST PRICE. 
[2 Illustrated Catalogue on application to 
is FINCH LANE, E.C. 


For Photography, Unsurpassed for fine definition. 


Coxe [ENses 


Hopson 


Brovowtow Sreest Woena LEICESTER, 


Prof. Dalby’s 
Experimental Apparatus 


for illustrating the principle of Balancing 
reciprocating parts. 
Comprising: Four-Crank Model with Angles and parts 
adjustable, Set of Accurate Weights, Two Electric Motors, 
Resistance Apparatus, Frame, Springs, and Tools. 


SOLE MAKERS— 


G. CUSSONS, The Technical Works, Manchester, N.W. 


Experimental Apparatus for Mechanical 
Laboratories, Models of Machine details, Dynamo 
details, Sectional Models of the Steam Engine, Oil 

Motor and Gas Engine, Building Construction 
Models, and Art, &e. 
When making structural alterations in Laboratories, see 
our new system of Laboratory Fittings. 


G. CUSSONS, 
The Technical Works, Manchester, N.W. 
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MACMILLAN & CO.’S BOOKS 
STUDENTS OF PHYSIOGRAPHY, GEOLOGY, & MINERALOGY. 


OBSERVATIONS OF A NATURALIST IN THE PACIFIC BETWEEN 1896 & 1899, 


By H. B. GUPPY, M.B., F.R.S.E. Vol. I. 
A Description of its leading Physical and Geological Characters. 


Vanua Levu, Fiji. 


Illustrated. S8vo. 155. net. 


WORKS BY SIR ARCHIBALD GEIKIE, F.R.S. 


ELEMENTARY LESSONS 
PHYSICAL GEOGRAPHY. Illustrated with Woodcuts 
and Ten Plates. Foolscap8vo. 45. 6d. Questions, Is. 6d. 


PHYSICAL GEOGRAPHY. With 


Illustrations. Pott 8vo. Is. [Sctence Primers. 


THE SCENERY OF SCOTLAND, 


VIEWED IN CONNEXION WITH ITS PHYSICAL 
GEOLOGY. Third Edition. Illustrated. Crown 8vo. 


TOs. net. 

GEOLOGICAL SKETCHES AT 
HOME AND ABROAD. 8vo. Ios. 6d. 

ANCIENT VOLCANOES of GREAT 
BRITAIN. 2 vols. Royal 8vo. 36s. 


THE SCENERY OF ENGLAND 
AND THE CAUSES TO WHICH IT IS DUE. By 
the Right Hon. LORD AVEBURY, F.R.S., D.C.L., 
LL.D. Cantab, Dbl. et Edin., &c. With numerous Illus- 
trations, Diagrams and Map. $vo. 1655. net. 

THE SCENERY OF SWITZER.- 
LAND, AND THE CAUSES TO WHICH IT IS DUE. 
With numerous plans and Illustrations. By the Right 
Hon. LORD AVEBURY. Crown 8vo. 6s. 


GEOLOGY FOR BEGINNERS. By 


Prof. W. W. WATTS, M. > F.G.S. With 310 Illustra- 
tions. Globe 8vo. 2s. 


EXPERIMENTAL SCIENCE 
(PHYSIOGRAPHY, SECTION I.). By Prof. R. A. 
GREGORY and A. T. SIMMONS, B.Sc. Globe 8vo. 


s. 6a. 
PHYSIOGRAPHY for BEGINNERS. 


By A. T. SIMMONS, B.Sc. Globe 8vo. 2s. 6d. 


PHYSIOGRAPHY for ADVANCED | 


STUDENTS. By A. T. SIMMONS, B.Sc. Globe 8vo. 
45. 6d. 
PHYSIOGRAPHY: an Introduction to 


the Study of Nature. With Illustrations and Coloured 
Plates. By T. H. HUXLEY, F.R.S. Crown 8vo. 6s. 


THE PLANET EARTH. An Astro- 


nomical Introduction to Geography. By Prof. R. A. 
GREGORY, F.R.A.S. Globe 8vo. 2s. 
SHORT STUDIES IN NATURE 


KNOWLEDGE. An Introduction to the Science of 
Physiography. By WILLIAM GEE. Crown 8vo, 3s. 6d. 
Part I. separately sewed, Is. net. 

PHYSICS of the EARTH’S CRUST. 
By the Rev. O. FISHER, M. on F.G.S. Second Edition, 
altered and enlarged. 8vo. Se 

ELEMENTS OF CRYSTALLO- 
GRAPHY FOR STUDENTS OF CHEMISTRY, 
PHYSICS, AND aa By GEO. H 
WILLIAMS, Ph.D. Crown 8vo. 

HANDBOOK OF CLIMATOLOGY. 


By Dr. JULIUS HANN, Translated by R. de Courcy 
Ward. 8vo. 12s. 6d. net. 


* 


MACMILLAN AND CO., LIMITED, LONDON. 


TEXT-BOOK OF GEOLOGY. With 


Illustrations. Fourth Edition, Revised and Enlarged, in 
2 Vols. 8vo. 30s. net. 


CLASS-BOOK OF GEOLOGY. Illus- 
trated with Woodcuts. Fourth Edition. Crown 8vo. 5s. 
OUTLINES of FIELD GEOLOGY. 

Fifth Edition. Extra fcap. 8vo. 35. 6d. 
GEOLOGY. With Illustrations. Pott 

PRIMER OF GEOLOGY, Ios. 6d. 
THE FOUNDERS OF GEOLOGY. 

Extra crown 8vo. 6s. net. 

TYPES OF SCENERY AND THEIR 


INFLUENCE ON LITERATURE. 8vo. Sewed. 2s. net 


The KLERKSDORP GOLD FIELDS. 
Being a description of the Geologic and of the Economic 
conditions obtaining in the Klerksdorp district, Transvaal 
Colony. By G. A DENNY. Fully illustrated with Plans, 
Sections, a complete Map of the Klerksdorp district, and 
a Geological Map of the same area. Royal 8vo. 42s. net. 


The DIAMOND MINES OF SOUTH 
AFRICA. Some Account of their Rise and Development. 
By GARDNER F. WILLIAMS, M.A. _ Iilustrated. 
Royal 8vo. 42s. net. 


GOLD MINES OF THE RAND. 
Being a Description of the Mining Industry of the Wit- 
watersrand, Transvaal Colony. By FREDERICK H. 
HATCH (Mining Engineer) and J. A. CHALMERS 
(Mining Engineer). With Maps, Plans, and Illustrations. 
Super Royal 8vo. 17s. net. 


FIRST BOOK OF PHYSICAL GEO- 


GRAPHY. By RALPH S. TARR, B.S. Crown 8vo. 
6s. net. 


ELEMENTARY PHYSICAL GEO- 


GRAPHY. By RALPH S. TARR, B.S., F.G.S.A. 
Crown 8vo. 7s. 6d. net. 


GEOLOGY & GENERAL PHYSICS. 
By Lord KELVIN, D.C.L., F.R.S., F.R.S.E. With 
Illustrations. Crown 8vo. 7s. 6d. [Nature Series. 


TEXT-BOOK of PALAZZONTOLOGY. 


By Prof. KARL A.,VON ZITTEL. Translated by 
CHARLES R. EASTMAN, Ph.D. Vol. I. 8vo. 255. net. 
Vol. II. net. 


A TREATISE ON ORE DEPOSITS. 
By J. A. PHILLIPS, F.R.S. Second Edition. Revised 
and Re-written by H. LOUIS, Professor of Mining, 
Durham College of Science. 8vo. 28s. 


MINERALOGY. An Introduction to 


the Scientific Study of Minerals. By Professor HENRY A. 
MIERS, D.Sc., M.A., F.R.S., Vice-President of the 
Geological, Chemical, and Mineralogical Societies. With 
2 Coloured Plates and 716 Illustrations in the Text. 8vo. 
255. net. 
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0: 10 SWISS SKATING AND TOBOGGANING Tours to 
£1 Grindelwald or Adelboden. Ten days’ hotel accommo- 
‘ation, and return tickets via Dover and Calais. 

10: 10 AND £11 11s. ROME TOURS. Seven days’ hotel 
£ . accommodation, and return tickets via Dover and 
Calais. Dates of departure, December 21 and 29. 

FLORENCE, VENICE, and MILAN. 

UISE. S.Y. ARGONAUT,” 3,274 tons. PALESTINE, 
£ ECYPr, GREECE. Twenty-six days. Ticket, Dover, €alais, 
Marseilles included. 

Organised by Dr. LUNN and Mr. C. PEROWNE, 
5 Endsleigh Gardens, London, N.W. 


PHCNIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 
Moderate Rates. Absolute Security. 
Lighting Supplied. Liberal Loss 
Prompt Payment of Claims. 
LOSSES PAID OVER £26,000,000. 


ESTABLISHED 1851. 


BIRKBECK BANK. 


» Chancery Lane, London. 


lo / DEPOSIT ACCOUNTS 
2 jo 2 
The BIRKBECK ALMANACK, with full particulars, post free. 

C. A. RAVENSCROFT, Managing Director. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 
ROCK SECTIONS. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 


MINERALOGISTS, c., 
To Science & Art Department, British, Indian, & Colonial Museums, &c 
Office and Stores :— 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 


THE MOST PERFECT. 
No Flickering. Superb Mechanism. Price £7 7 0. 
The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 
See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, E: ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GraTTaNn 
GuINNESS, Re. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6¢. Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleid Ch Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4@. Small Illustrated Catalogue, 100 pages, free, sd. List of 
60,000 Slides and 300 Lecture Sets, a: = ects, Views, &c., 6d.; 
Postage, 2d. Pamphlets Free. GHES, SPECIALIST, 
Brewster House, 82 Mortimer Road, Kingsland, N. 


Blectric 
Settlements. 


WATKINS &  DONGASTER, 


ATURALISTS 
= MANUFACTURERS 
CABINETS AND APPARATUS 
FOR ENTOMOLOGY BIRDS’ EGGS AND SKINS, AND ALL 
RANCHES OF NATURAL HISTOR 
SHOW-ROOM FOR 


pe Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are rmitt to distinguished 
patrons, Museums, Colleges, c. 


A LARGE STOCK OF — BIRDS’ EGGS 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 
COLLECTIONS IN POLISHED DEAL CABINETS AND BOXES. 


MINERALS, ROCKS, OR FOSSILS. 
25 Specimens, 5/6; 50 do., 10/63; 100 do., 2i/-; 200 do, 42/-; 
300 do., 84/- 

Adapted for Examinations in Geology and Mineralogy. 

A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 

Hammers, a yo Blowpipe Cases, Card Models of Crystals, 
Glass-Capped Boxes, Card Trays, and all Geological and 
Microscopical Requisites. 

Cabinets, Trays, and Glass-Capped Boxes made to order. 
ATALOGUES GRATIS. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 
ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved best methods 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; *Hormiphora (preserved) Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebelia; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, ‘Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), a pepe Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” 
To ALL PLacgs ABROAD :— 


CHARGES FOR ADVERTISEMENTS, 


*Three Linesin Column. ........0 
Per Line after . 
One Sixteenth Page . . + 2 

One Eighth Page, or Quarter Column 

- +3 


a 


Quarter Page, or Halfa Column. . . 
Half a Page, ora Column ..... 
Whole Page 


2 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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TOWNSON. & MERCER, 


TOWNSON 
io | ESTABLISHED 1798 (OVER A CENTURY). 


We have just received a small quantity | ReTAIL—89 BisnopscaTe STREET WITHIN, E.C. WHOLESALE—34 CAMOMILE STREET 
Scientific Apparatus Manufacturers and Laboratory 

PU RE BRO M D F OF RAD IV Mo Outfitters to the Home and Colonial Departments of 
H.M. Government, Scientific Institutions, Colleyes, 


of a higher activity than any before produced. | and the various Industries throughout the World. 


ELECTRICAL MEASURING UNIVERSAL 


AND 


PROTECTED RHEOSTATS. DENSIMETER 


Illustrated List Post Free on Application. 
THE CHEAPEST DEAD-BEAT INSTRUMENTS OBTAINABLE. | for finding the relative density of any body 


See Commendatory Notice in Nature, January 30, 1902, page 304. 
which is not in the gaseous state. 


ELECTRIG HEATING APPARATUS tn sinaing the relative density of liquids it supplies the plac 


In Various Applications. 
Large ow Catalogue is. 6d. ees Free. 


of an accurate specific gravity bottle. 


a efunded on First Order. The volume of solids, regular or irregular, may be accurately 
Nature says :—‘‘ Describes appliances for meeting almost every 
oo? want, both for domestic and Scientific or Laboratory determined. 
urposes.’ 


Instructions for using the Densimeter are supplied wi 
Sele Agents Kingdom and its Colonies for PP th each 


OHL’S world-famed instrument. 


PHYSICAL APPARATUS. | Price 18/6. 


RE says They supply almost everything required for teach- 


ae in a physical la a. — goods are well known, | 
and much of the apparatus is extremely well arranged for the purpose for 
which it is designed. F Sole Makers 


ISENTHAL & CO., TOWNSON & MERCER, 
85 MORTIMER STREET, LONDON, W. | 34 CAMOMILE STREET, E.C 


Contractors te the Admiralty, War, India, and Colonial Offices, &c. 


SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. 


Cc. E. MULLER, ORME & CO. 


CONTRACTORS TO HIS GOVERNMENT, 


148 HIGH HOLBORN, LONDON, W.C. 


MANUFACTURERS OF APPARATUS FOR TEACHING 


CHEMISTRY, PHYSICS, MECHANICS, 
HYDROSTATICS, &c. 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. 
CATALOGUES POST FREE. STUDENTS’ SETS OF APPARATUS. 


THE STEREOSCOPE, 


THE STEREOSCOPIC COMPANY, 
106 & 108 Regent Street, W., 

and 54 Cheapside, E.C. 

[Sole London THE CLYDE MOTOR CYCLE. 


Ampero, London. 


| Catalogue Free. 


Printed by KicHAKD CLAY AND Sons, Limitep, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City ot London, and publishe1 b MacMILLAN 
AND Cory LimiTp, at St. Martin's Street, London, W.C., and Tue MACMILLAN COMPANY, 66 Fifth Avenue, New York.—TiursDay, 17) 190% 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.’-—WorpDsWorRTH. 


UNIV. OF MICH. 


JAN 8 1904 


No. 1782, VOL. 69) 


THURSDAY, DECEMBER (24, 1903. 


[PRICE SIXPENCE. 


asa at the General Post Office.] 


{All Rights are Reserved, 


Newton's New Demonstrator’s 
“ Transpaque” Lantern. 


FOR ELECTRIC 
ARC LIGHT. 


FOR 
TRANSPARENT 
AND OPAQUE 
VERTICAL AND 

HORIZONTAL 
PROJECTION. 


FOR LIME 
LIGHT. 


NEWTON & CO., 3 FLEET STREET, LONDON. 


REYNOLDS & BRANSON, Ltd. 
Chemical and Scientific Instrument Makers to the Indian 
Government and Science and Art Department. 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and Electricity. 
Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
lllustrations, free on application. 
DegsiGns OF BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 


14 COMMERCIAL STREET, LEEDS. 


THE NEW BOOK 
PRICE ONE SHILLING. 


Centaining an original description of the principles and 
function of the otographic lens. Together with the 
latest workshop methods. 

Then there follows a series of chapters on practical 
photography and the effect of lenses on results. The 
chief tyeee are discussed and by means of 
original diagrams. Also an appendix on the Gauss 
Theory and on a new s o— fed ens testing. The book 

s entitled 


“PHOTOGRAPHIC LENSES: 
A SIMPLE TREATISE.” 
By CONRAD BECK and HERBERT ANDREWS. 
POST FREE 41/3 
350 Pages, 45 Engravings, 150 Diagrams, Cloth Bound. 
EDITION DE LUXE, 3/6 POST FREE. 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


NEGRETTI & ZAMBRA’S 
NEW PATTERN COMBINED 


BARO-THERMOGRAPH. 


The above instrument. combines: in’ one apparatus the Recording Baro- 
meter and Recording Thermometer, giving thus:on one’and the samechart 
continuous records of the pressure and temperature forseven 
days. 


LIilustrated price lists of. Scientific Instruments free by post to all parts 


2, wor 


NEGRETTI & ZAMBRA, 
388 HOLBORN VIADUCT, E.C. 
Brancugs : 45 CORNHILL, and 122 REGENT STREET. 
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A CHRISTMAS COURSE OF LECTURES. 


ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W, 


4\Proressor Ray Lanxester, M.A., LL.D., F.R.S., will on Tuesday 
next, December 29, at three o'clock, begin a Course of Six Lectures, illus- 
= ay, Lantern Slides and adapted to a Juvenile Auditory, on “ Extinct 
nimals.” 
Subscription (for Non-Members) to this Course, One Guinea (Children 
under sixteen, Half-a-Guinea); to all the Courses in the Season, Two 
Guineas. Tickets may be obtained at Office of the Institution. 


BIRKBECK COLLEGE. 


(BIRKBECK INSTITUTION.) 
BREAMS BUILDINGS, CHANCERY LANE, E.C, 


DAY AND EVENING CLASSES. 


SYSTEMATIC SCIENCE COURSES for Degrees (Lectures and Labora. 
tory work) under RECOGNISED TEACHERS of the UNIVERSITy 
OF LONDON. 

Chemistry oo we E Mackenzie, Ph.D., D.Sc, 

Physics... ALBERT GrirFitus, D.Sc. 
Mathematies E. H. Smart, M.A. 
A. B. M.A., D.Sc., 


Botany _... { S. E. B.Sc. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 
(UNDER THE Auspices OF His MajEsty’s GOVERNMENT.) 
CONNAUGHT ROAD, ALBERT DOCK, E. 


(IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’S 
HOsPITAL SOCIETY.) 


The next SESSION commences on FRIDAY, JANUARY 15, 1904. 
For Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P. Esq., Seamen's Hospital, Greenwich, S.E. 


EAST LONDON TECHNICAL 


COLLEGE, 
MILE END ROAD, E. 


For Session 1903, Day and Evening Classes with laboratory and workshop 
instruction will be held by recognised teachers of the University of London 
in preparation for the Matriculation and Degree Examinations of the 
University, and in general science subjects. For fees and time table see 
CaLEnpDak, price by post 4}d. 


J. L. S. HATTON, Director of Studies. 


CITY AND GUILDS OF LONDON 
INSTITUTE CENTRAL TECHNICAL 
COLLEGE, 

EXHIBITION ROAD, S.W. 


Wanted in the Department of Electrical Engineering, an ASSISTANT 
with factory experience competent to give instruction in the theory and 
practice of electric machine design, construction, and testing. Salary, 

150 per annum. 

Apply in the first instance by letter, stating age and details of experience, 
to Professor Ayrton, City and Guilds Central Technical College, Exhi- 
bition Road, London, S.W. 


UNIVERSITY OF LONDON. 
UNIVERSITY TEACHERSHIP IN ECONOMIC HISTORY. 


The Senate are about to appoint a Teacher in Economic History at the 
London School of Economics and Political Science at a salary of £300 per 
annum. Applications, accompanied by 25 copies of not more than three 
testimonials, together with a list of three persons to whom further reference 
may be made, should be sent to tle University of London, South Kensing- 
ton, S.W., and must reach the undersigned (from whom a schedule of 
duties may be obtained) not later than January 23, 1904. 


A. W. RUCKER, Principal. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL, PADDINGTON, W. 


LECTURER ON PHYSICS. 


feptertions are invited for the combined post of LECTURER on 
PHYSICS and ASSISTANT LECTURER on CHEMISTRY, on or 
before January 1, 1904. 

Salary, £100 per annum. 

Particulars as to duties on application. 


H. A. CALEY, M.D., F.R.C.P., Dean. 


TO SCIENCE MASTERS.—Required in 


January :—({1) Senior Science Master for important school. Salary, 

140, non-resident, and extra for Lectures under County Council. 
Private teaching might also be had. (2) Chemistry and Physics, and 
if possible Elementary Biology or Geology. Salary, 150 Guineas, 
non-resident, or 100 Guineas resident. (3) Oxford or Cambridge 
Graduate in Mathl. Hons. for important school ; Maths., Chemistry 
and Physics. Salary up to about £200, non-res. (4) Chemistry and 
Physics; able to earn Grants in these subjects. Salary up to £150, 
non-res. Numerous other vacancies. List of appointments on appli- 
cation.—Address Grirrirus, Situ, Scholastic 
Agents (Estd. 1833), 34 Bedford Street, Strand, London. 


Required at an early date, a SCIENCE 
MISTRESS qualified to teach Botany, Chemistry, Physics, and 
Hygiene. Must be a good disciplinarian. Salary, £120 per annum, 
payable monthly. Apply before December 28 next to the Headmaster, 
Addey and Stanhope School, New Cross Road, S.E. 


Zoology ... ove H. W. Unruank, B.A., B.Sc, 

Geology and Mineralogy Geo. F. Harris, F.G.S. 

Assaying, Metallurgy & Mining Gero. Parcuin, A.R.S.M. 
French, German, Spanish, Russian, Dutch, and Italian. 


EVENING CLASSES are also held in Biology, Physiology, Practical 
Geometry, Building and Machine Construction, Steam, Theoretical and 
Applied Mechanics, Land and Quantity Surveying, and Estimating. 

Courses for Conjoint Board, Dental and Pharmaceutical Examinations, 

Further information on application to the PR1NCIPAL. 


CITY OF LONDON COLLEGE. 


WHITE ST., MOORFIELDS, E.C., 


(Near Moorgate Street and Liverpool Street Stations.) 
PRINCIPAL: SIDNEY HUMPHRIES, B.A., LL.B. 


FIFTY-SIXTH SESSION, 1903-4, 
EVENING CLASSES in ALL BRANCHES of SCIENCE 


at almost nominal fees. 

Well-equipped LABORATORIES for Practical Work in 
CHEMISTRY, BIOLOGY, PHYSIOLOGY, BOTANY, 
GEOLOGY, and all branches of PHYSICS. 


Special Classes for London University, Conjoint Board, Pharmaceutical 
and other examinations. Classes are also held in all Commercial Subjects, 
in Languages, Literature and Art. All Classes are open to both sexes; 
Library, Reading and Coffee Rooms open to members. Numerous 
valuable prizes awarded annually. 

Prospectuses, and all other information, gratis on application. 


DAVID SAVAGE, Secretary. 


COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS, 


For particulars apply to R. C. T. EVANS, 
Science Laboratories, 
¢ Heathcote Street, Gray's Inn Road, W.C. 


KING’S COLLEGE (UNIVERSITY OF 
LONDON), 
The Council invite applications for the post of DEMONSTRATOR 


of NATURAL PHILOSOPHY. 
Applications must be sent in by Wednesday, January 20, 1904. For 


conditions apply to the Secretary. 
te WALTER SMITH, Secretary. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL, PADDINGTON, W. 
DEMONSTRATOR OF PHYSIOLOGY. 

Applications for the above post are invited on or before January 11, 1904. 
Salary, £150 per annum. Particulars as to duties on application. 
H. A. CALEY, M.D., F.R.C.P., Dean. 


NEW ZEALAND. 


The Wellington Technical Education Board invite applications for_the 
appointment of DIRECTOR for the Technical School _in that City. 
Salary, £500; allowance for passage, 460. For further particulars and for 
application forms apply to the AGENT-GENERAL FOR New ZEALAND, 
13 Victoria Street, London, S. 

December 14, 1903. 


ASSISTANT MASTER, Mathematical and 


Science (qualified to earn Grant), required immediately in leading 
secondary school.—Write SuLivan, The Knoll, St. Albans. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 
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X-RAY, &. APPARATUS 


OF THE QUALITY FINISH on ty. 
As supplied by us to H.M. Government and the leading Hospitals 
and Electro-Therapeutic Workers throughout the World. 
We are the ACTUAL MANUFACTURERS, and 
Guarantee every Coil against breaking down. 


i 


“AVU-X NI SNOSS31 


-conderised: 
{pages ‘diary: ‘me 


“WHOM "013 ‘AONINDSUS 


| Extract from a letter from a large Medical Institution, referring to 
| Coil and complete Accessories. 
‘Vou will, I am sure, be glad to know that the apparatus you 
fixed up for us ’ a every satisfaction ; a great deal of work has 
been done with it 


cox’s: PORTABLE COMPLETE OUTFIT, as supplied to H.M. 
core ees War Office, the new Royal Yacht, and in use by a large 


umber of Hospitals and General Practitioners in all arts of the World. 
HIGH FREQUENCY APPARATUS. CHAPLIN’S RECTIFIER, &e. 


N.B.—Our INDUCTION COILS and APPARATUS 
are not only less costly than other makers’, but give results 
unexcelled by any ofthem. The Calculst 

Our Lllustrated List with Instructions upon How to Work is out cf stalls. Ys 
print. A New and Enlarged Edition will be ready shortly, and 25 
applications are invited for its receipt Sree by post on publication. 


HARRY W. COX, Lro., 


9, 10 & 11 CURSITOR STREET, CHANCERY LANE, LONDON. Conyrgi. 


ESTABLISHED 1807. 


HoDGSsSson 
AUCTIONEERS OF VALUABLE AND STANDARD BOOKS 


IN ALL DEPARTMENTS OF LITERATURE, 


INCLUDING 


THE VARIOUS BRANCHES OF SCIENCE. 


ALSO MANUSCRIPTS, AUTOGRAPHS AND ENGRAVINGS. 
VALUATIONS FOR PROBATE, &c. 


SALES EVERY WEEK. CATALOGUES OR TERMS OF SALE ON APPLICATION. 
Auction Rooms: 115 CHANCERY LANE, LONDON, W.C. 


Telephone 7291 ‘‘ Central.” 


COLOUR PHOTOGRAPHY. 


SANGER-SHEPHERD QUICK CHANGE, ONE PLATE, LATEST PATTERN OUTFITS. 

EXCELLENT Photographs in Colour are obtained with our smaller 
lens filter Outfits, complete from 26/-; but for general work, Landscapes in 
changing light, Portraiture or Photomicrogra hy where rapid exposures 
in succession are necessary, the Repeating Back with Colour Filters is 
recommended as the best all round ai pliance. 

It may be attached to any }, Tor whole-plate camera or glass plate 
Kodak, A means of a panel cut to correspond and interchangeable with 
the ordinary dark slide, This does not in any way interfere with the use 
of the camera for ordinary work. The three Colour Filters are held in 
a frame, clipped in front of the double dark slide which carries the two 
plates, each large enough to record the three negatives side by side, when 
the slide is pushed +r the opening in the outer case. With this Outfit, 
even a beginner will secure three-colour negatives with the ease and 
certainty of an ordinary photograph. 

Repeating Back Attachments, with Filters complete, from 90/- 
Write for new illustrated price list, mentioning Nature, or call to see 
transparencies and paper prints by THe SANGER-SHEPHERD process. 


SANGER- SHEPHERD & CO., 5, 6, 7 Gray's Inn Passage, Red Lion Street, Holborn, London. 
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BRITISH BOTANICAL ASSOCIATION, LTD. 


Formerly : Scientific Dept. THE LABORATORY, 
Messrs. J. Backhouse & Son, Ltd. , HOLGATE, YORE. 


BOTANICAL MATERIAL 


of all kinds for teaching purposes, fresh or in alcohol. WEEKLY BOXES 
of PLANT-OBJECTS for NATURE STUDY. High-class Micro- and 
Lantern Slides ; Museum Specimens; Apparatus. Revised Catalogues in 
course of preparation. 
Address orders and communications to the DIRECTOR. 
LANTERN and 


SLIDES 


In all branches of NATURAL HISTORY, from 6/- per dozen. 
ver 20,000 in Stock. ‘ 

(As supplied to the Principal Universities, Technical Schools, &c.) 
Send for Catalogues to the actual preparers. 
FLATTERS & GARNETT, Ltd., 

Dealers in everything Microscopical, 48 Deansgate, Manchester. 


LaporaTories : 16 & 18 CHuRcH Road, LonesicuT, M/c. 
N.B.—Special Series of 48 Microscopical Slides for Students of 
Botany, in box, 21/- net. Book of Original Diagrams illustrating 
‘CROSCOPES, NATURE STUDY appliances, &c 
PHOTO MICROGRAPHIC APPARATUS. LEACH 8 LANTERN MICROSCOPE. 
Speciality. LANTERN SLIpEs from Negatives, Book Illustrations, &c. 
Correspondence invited. 


DARTON’S LATEST IMPROVED 
SELF-RECORDING BAROGRAPH, 
complete, 
£5 5s. 


Can be obtained through 
all Opticians, or of the 
Sole Makers, 


DARTON & Co, 


CLERKENWELL 
y OPTICAL WORKS, 
142 ST. JOHN ST., 
LONDON, E.C. 
Manufacturers of STAN- 


DON WORKMAN 
THROUGHOUT. 


HICHEST CLA 
LON i 


‘N.B.—If obtained 
indirectly, see that 
everv instrument 


ABSOLUTE 
ACCURACY. 


bears our name. 
There are inferior 
imitations on the 
market. 


DARD METEOROLO- 
GICAL INSTRUMENTS 
of all kinds—with Kew 
Certificates, if desired. 


~ Apparatus for estimation of sulphur in spent oxide. 


FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO,), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street. 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 


CHEMICAL AND PHYSICAL 


APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
Illustrated Catalogue of Apparatus, with Price 
List of Chemicals, free on application. 
Telegraphic Address—‘‘ APPARATUS, MANCHESTER.” 
Telephone Number—2238. 


ORIENT-PACIFIC LINE PLEASURE 


CRUISES. 


To WEST INDIES, TENERIFFE, MADEIRA, 
GIBRALTAR, &c. 


The S.S. ORIENT, 5631 tons register. 
LONDON January 13, visiting Tener’ 


500 horse-power, will leave 


Barbados, Trinidad, 


Grenada, St. Lucia, Martinique, Jamaica, Cuba, Madeira, 


Gibraltar, arriving back in London March 7. 


upwards. 


Managers { 


For 
E.C. or to 


F. GREEN & CO. 


e apply to the latter firm at 
est End Branch Office, 28 Coc! 


Fares from 50 Guineas 


Head Office: 


ANDERSON, ANDERSON & CO. Fenchurch Avenue. 
Fenchurch Avenue, London, 
pur Street, London, S.W. 


SECOND-HAND 
APPARATUS 


BY STANDARD MAKERS, IN PERFECT WOKKING ORDER, AT 
EXTREMELY MODERATE PRICES, 
As supplied to the National’ Physical Laboratory ; Aberdeen, Aberystwyth, 
Birmingham, Nottingham and Glasgow Universities; Bedford, Bradford, 
Clifton, Heriot Watt and Yorkshire Colleges ; and twenty other Scientific 
Institutions, Polytechnics, &c. 

De Narure says: ‘Teachers requiring efficient apparatus at a low 
cost for lecture or laboratory purposes, might consult the list with 
advantage.” 

List on application by mentioning NATURE. 


ON SALE. 


Large Hand Dynamo, with accelerating gear, in perfect order, on 
polished oak base, suitable for class-room demonstrations, has 16 horse-shoe 
magnets 12 ins. X 6 ins., made by W. Lapp, Beak Street, W. Will light 
three ro'volt lamps. Cost £20, offered at £5.—Binocular Microscope, 
London make; Mechanical Stage; 3 Objectives, 2 in., 1 in., and } in. ; 
Eyepieces ; Stand Condenser ; Live Box, &c. Cost £16, offered at £6 10s. 
~-Advanced Student’s Monocular Microscope, by Swirr; 1 Eye- 
piece ; 2 Objectives, 1 in. and $ in. ; Spot Lens; Polariscope and Analyser ; 
Live Box; Safety Stage. Cost £14, offered at £5 10s.—Microscope 
Slides, in every possible variety, 50 for 12s. Parcels sent out on approval 
for selection at 4d. each.—Other Scientific Instruments, viz. :—Air 
Pumps, Static Electric Machines, and Astronomical Telescopes ; also Geo- 
logical Specimens, Eggs, Butterflies, Crustaceans, &c. 


Apply—Rev. H. MILLS, Greenside, Kendal. 
W. WILSON. 
COLLEGE SPECTROMETER. 


5” Circle, reading to 
I min. Fine adjust- 
ment to telescope and 
prism table. Rack 
motion to telescope ; 
adjustable slit and 
comparison prism to 
= collimator. Rising 
—_ = and adjustable prism 
= table ... £1110 


With 6” Circle, reading to 30”... ... 1400 
Spectrometers made to the highest degree of accuracy. 


i BELMONT STREET, CHALK FARM, N.W. 


THE 
WEST LONDON SCIENTIFIC 
APPARATUS CO., 
DEODAR ROAD, PUTNEY, 
LONDON, 8.W. 


READING TELESCOPE FOR 
GALVANOMETER WORK, &e. 


Will focus from infinity to 24 inches. Cross 
wires to eyepiece. Good illumination and de- 
finition. Scale can be used in a horizontal or 
vertical position. Substantial stand of gunmetal 
and brass; no iron to affect galvanometer. V- 
shaped cradle for telescope capable of pointing 
in any direction. Thoroughly well made. 
Price £2. 
Ditto, but with first-class telescope, 
£2 17s. 6d. 


Rack and pinion to telescope, ros. extra. 
Manufacturers of all kinds of Physical and 
Chemical Apparatus. Price list post free. 


Free are in use everywhere; “ 
@@ all the best have the 
Wheel B.S.A. Ratchet Clutch. 
HANDBOOK FREE. 
cles B.S.A. CO., LTD., 
BIRMINGHAM. 
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alled for ASTRONOMY, NATURAL HISTORY, | 
and General Observations. THE EVERSHED 


NEW PRISM ‘SOLAR SPECTROSCOPE 


(LONDON MADE). 
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in special support 
solid leather h _—pins (as 


brown case, illustrated), 
4 FOR THE OBSERVATION OF 


Solar Prominences. 


i Vv -R.A. 
SPECIAL FEATURES_ Designed by JOHN EVERSHED, F.R.A.S 
1.—Optical excellence. DISPERSION 60° from A to H. 
2 of construction. 


Light weight, owing to special metal used in the bodies. 


oF rice within the reach of those requiring a good Field LISTS GRATIS ON APPLICATION. 
Glass for all purposes. 


A. E. STALEY & CO., ADAM HILGER, 
$5 Aldermanpury: condom, EC. CAMDEN ROAD, LONDON, N.W. 


INSTRUMENTS 


PURPOSES. 


Large Stock. Moderate Prices. 


| | ga HIGH-CLASS 


and 


68 High London, W.C. 


(On Admiralty and War Ojjice Lists), 
AND AT 


NEWTON AVENUE WORKS, NEW SOUTHGATE, N. 


New Cubalegne of 400 differ ent Patter ns on request. 
@® See Notice in ‘‘NATURE,” October 22, page 604. 


EDUCATIONAL AND INDUSTRIAL 
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GOERZ TRIEDER 
BINOCULARS. 


The Perfection of Prismatic Glasses. 


Powerful. 
Definition 


Light. 


Compact. 


Exquisite. 


Fitted with the most convenient form of 
focussing adjustment. 


PRICES GREATLY 
REDUCED. 


OBTAINABLE FROM ANY OPTICIAN. 


PARTICULARS OF 


Cc. P. GOERZ, 
1 to 6 Holborn Circus, London, E.C. 


APPARATUS for EXPERIMENTS 
On Resonance 


and on 


Stationary 


Electric Waves. 


SEIBT’S RESONATORS, RESONANCE BOBBINS, 
LEYDEN JARS, &c. 


Descriptive Circular on application. 


RADIUM. 


We have just received a small quantity 
of Radium of a higher activity than 
any before produced. 


ISENTHAL & Co., 
85 MORTIMER STREET, LONDON, Ww. 


Contractors to the Admiralty, War, India, and 
Colonial Offices, &c. 


~ 


THE NEW 


“ STUDENT’S ” 
STANDARD BAROMETER. 


(Rd. No, 420,297.) 

This Instrument has been designed to meet th» re. 
quirements of Students and others who find the ne. of 
a Barometer which will give exact readings, ang 
cost but a moderate sum. 

It appeals especially to Colleges and Schools for 
Demonstration purposes. 

The construction ts on that of the well-known “ Fo; +)” 
principle. The level of the cistern mercury is redu ble 
to zero, in exactly the same manner as in the » ore 
expensivé forms. 

The diameter of the mercurial! column is ‘25 inch, and 
affords a bold, well defined reading. The scales, by 
means of the double vernier, are capable of being :+ad 
to ‘ot inch and *1 miilimetre. It is mounted on a we!]. 
polished, solid mahogany board, with plates for atts ch. 
ment to wall, opal glass reflectors for reading off, and 
screws for vertical adjustment. 

The metal portions are all well bronzed and lacquered, 
and the scales are silvered brass. 

We confidently recommend this Instrument for us» as 
a “Standard ”’ in Colleges and Schools, private Obse: va- 
tories. and by Gas and other Engineers. 

Price, complete, mounted as illustrated, 


7 6 each, 
or may be had with one scale (either inches or milli- 
metres), and with thermometer on other scale, at same 
price. 
Sole Manufacturers— 


PASTORELLI & RAPKIN, Lr0, 

46 HATTON GARDEN, LONDON. 

ACTUAL (WHOLESALE) MAKERS OF ALL KINDS OF METEOROLOGICAL 
INSTRUMENTS. 

Contractors to H.M. Government. Estd. 17¢0 
Telegrams, ‘* Rapkin, London.” Telephone,1981 Holborn. 
MAY BE OBTAINED THROUGH ANY OPTICIAN. 
N.B.—If difficulty be found in securing any of our 

Instruments through your Dealer, kindly communicate 
with us. 


1/roth scale. 


SCOTTISH PROVIDENT 
INSTITUTION. 


JN this SOCIETY are combined the ADVANTAGES of 


Mutual Assurance win Moderate Premiums. 


The Premiums are so moderate that at most ages 
an Assurance of 431,200 or thereby may generally be secured 
from the first for the same yearly payment which would elsewhere 
assure (with profits) 41,000 only. 

The Whole Surplus goes to the Policyholders on 
a system at once safe and equitable, no share being given to those by 
whose early death there is a oss. 

Surplus at 1901 Investigation, 21,581,000. 

Ower 6O per cenme. of the Members who died during 
the Septennium were entitled to Bomuses which, mot- 
writhstanding that the Premiums 
ao mot as a rule exceed the non- 
profit rates of other Offices, were, on the 
average, equal to ama addition of ower 50 per 
cere. to the Original Assurances. 


ENDOWMENT ASSURANCE WITH BONUS 
SPECIAL CLASS. 


PROSPECTUSES, with full information, sent on application. 


Accumulated Funds exceed £12,500,000. 


HEAD OFFICE: 6 ST. ANDREW SQUARE, EDINBURGH 
LONDON OFFICE: 17 KING WILLIAM STREET, E.C. 
West END BRANCH: 17 PALL MALL, S.W. 
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MUIRHEAD 


Makers of 
nd PORTABLE all Kinds of 
INDUCTION General 
COIL, Electrical 
Fitted and X-Ray 
id Condenser and 
4, Reversing Switch. 
PRICES. 
(0” COIL FOR X-RAY Telegrams : 
WORK, ‘* Secohm, London.”’ 
£25. 
10° COIL FOR WIRELESS Telephone : 
TELEGRAPHY, 


12 CARTERET STREET, QUEEN ANNE’S GATE, 


WESTMINSTER, S.W. 
WORKS—ELMERS END, KENT (Adjoining S.E.R. Station). 


AWARDED MEDALS WHEREVER EXHIBITED, 
including 9 at the great Paris Exposition of 1900. 


JAS. J. HICKS, 


} 8. 9 & 10 HATTON GARDEN, LONDON, 
} SCIENTIFIC INSTRUMENT MAKER 


All other air 
pumps superseded. 


THE 


“GERY K” 


(Fleuss Patent) 
Vacuum Pump. 


WAR OFFICE, INDIA OFFICE, ADMIRALTY, &c. 


WHOLESALE MANUFACTURER 


Meteorological and Scientific Instruments 


OF EVERY DESCRIPTION, INCLUDING 


STANDARD MERCURIAL BAROMETERS, 
STANDARD ANEROID BAROMETERS, 
STANDARD THERMOMETERS of every KIND, 


Results hitherto only pos- 
sible with mercury pumps 
are readily obtainable by 
the GeryK.’’ User by 
all leading scientists. Far 
more rapid than any other 
vacuum pump. 
Price from Write for 
24:5:0. LIST F.45. 


Pulsometer Engineering 


PUMPS BOTH FOR VACUUM & PRESSURE, 


Air Meters, Anemometers, Boiling Point Apparatus, 
Burettes, CATHETOMETERS, Clinometers, Drawing 
instruments, Eudiometers, Gas, Steam and Water 
Gauges, Hydrometers, MICROSCOPES, Piane 
Tabies, POLARIMETERS, Pyrometers, RANGE 
CINDERS, SEXTANTS, Spectroscopes, Sphygmo- 
meters, Sunshine Recorders, THEODOLITES, Wind 
Vanes, &c., &c., 


Catalogues Post Free. (State which required.) 


ANY KIND OF SCIENTIFIC INSTRUMENT 
MADE TO ORDER. 
Prompt Attention to all Orders and Inquiries. 


| ga Exceptional Terms to Colleges, Institutions, &c. 
Quotations submitted for Laboratory Outfits or Single Instruments. 


THERMOMETERS FOR STUDENT WORK A SPECIALITY. 
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MACMILLAN’S NEW BOOKS. 


BY THE RIGHT HON. LORD AVEBURY. 


ESSAYS AND ADDRESSES, 1900-1908. 


8vo. 75. 6d, net. 


THIRD EDITION NOW READY. 


INTRODUCTION TO PHYSICAL CHEMISTRY. 


By JAMES WALKER, D.Sc., Ph.D., F.R.S., Professor of Chemistry in University College, Dundee. 
Third Edition. 8vo. tos. net. 


NEW AND REVISED EDITION NOW READY. 


A TEXT-BOOK OF BOTANY. 


By Dr. E. STRASBURGER, Dr. FRITZ NOLL, Dr. H. SCHENCK, the late Dr. A, F. W. SCHIMPER. Translated from 
the German by H. C. PORTER, Ph.D. Revised with the Fifth German Edition by W. H. LANG, M.B., D.Sc., Senior 
Assistant in Botany, University of Glasgow. With 686 Illustrations, in part coloured. Medium 8vo. 18s. net. 

NATURE.—“‘ The popularity already enjoyed by this treatise. . . is well deserved, and Dr. Lang i is to be congratulated 
on the excellence with which he has carried out his share in presenting the book to English students.” 


FRACTIONAL DISTILLATION. By Sypney Younc, D.Sc., F.R.S., Professor of 


Chemistry in University College, Bristol. With 72 Illustrations. Crown 8vo. 8s. 6d. 
ATHENA: UM.—* Will be found useful alike by chemists and physicists, and will be invaluable in the laboratory.” 


_NEW WORKS ON GEOMETRY TO MEET THE NEW REQUIREMENTS. 
A SCHOOL GEOMETRY. By H. S. Hatt, M.A., and F. H. Stevens, M.A. 


Globe 8vo. Parts I. and II. Part IL.—LINES AND ANGLES, RECTILINEAL FIGURES. Part II.—AREAS 
OF RECTILINEAL FIGURES (Containing the Substance of Euclid Book I.). 1s. 6d. Part III.—CIRCLES 
(Containing the Substance of Euclid Book III., 1-34, and part of Book IV.). 1s. Parts I., II., and III. 2s. 6d. 
Part IV.—SQUARES AND RECTANGLES. GEOMETRICAL EQUIVALENTS OF CERTAIN ALGEBRAICAL 
FORMUL4 (Containing the Substance of Euclid Book II. and Book III., Props. 35-37), sewed, 6d. Parts I-IV. 3s. 
Part V. (Containing the Substance of Euclid Book VI., with Additional Theorems and Examples). ts. 64d. 
Parts I.-V. 45. 6d. 


«”" This work is based upon the recommendations of the Mathematical Association. 
JOURNAL OF EDUCA TION.—* Seems quite the best of the new text- books of geometry that have lately been published. 
It is moderate in its changes, and excellent as to arrangement and selection.” 


READY IMMEDIATELY. 


A NEW GEOMETRY FOR JUNIOR FORMS. By S. Barnarp, M.A., Assistant 
Master at Rugby School, late Fellow and Lecturer at Emmanuel College, Cambridge, and J. M. CHILD, B.A., Cantab., 
Lecturer in Mathematics, Technical College, Derby. Globe 8vo. 2s. 6d. 

*,* This volume will contain all the practical and theoretical geometry required for a pass by Junior Candidates in the 

University Locals. 


A NEW GEOMETRY FOR SCHOOLS. By S. Barnarp, M.A., Assistant Master at 


Rugby School, late Fellow and Lecturer at Emmanuel College, Cambridge, and J. M. CHILD, B.A, Cantab., Lecturer 
in Mathematics, Technical College, Derby. Globe 8vo. 4s. 6d. KEY, in the Press. 
NATURE.—* There is no doubt that in this work of Messrs. Barnard and Child the teacher will find every requisite for the 
modern teaching of geometry, including a very large number of illustrative examples.” 


THEORETICAL GEOMETRY FOR BEGINNERS. Parts I. and II. By C. H. 


ALLCOCK, Senior Mathematical Master at Eton. Globe 8vo, 1s. 6d. each. Part III. [Shortly.] 

SCHOOL WORLD.—*‘To those teachers who prefer a modified Euclid to text-books which are pa revolutionary, this 
book will be very acceptable. Undoubtedly Mr. Allcock has succeeded in retaining the good features of the ‘ Elements,’ while 
removing most of those which make Euclid’s work most distasteful to the schoolboy.” 

MACMILLAN & CO., LIMITED, LONDON. 


& 


(BY APPOINTMENT TO THE ROYAL INSTITUTION 
OF GREAT BRITAIN.) 


WAVE MOTION. 


Makers of the new Apparatus illustrating Wave Motion, 
designed and used by Dr. J. A. FLEMING in the 
Christmas Lectures at the Royal Institution. 


READING MICROSCOPES, RESISTANCE COILS, &c. 


u 
¢ 
Se 
m 
: 
ei 56 CHARING CROSS ROAD, LONDON, W.C. 
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P10: 10 SWISS SKATING AND TOBOGGANING Tours to 
£ . Grindelwald or Adelboden, Ten days’ hotel accommo- 
dation, and return tickets. 


Dr. LUNN’S & Mr. PEROWNE’S CRUISES. 
S.Y. “GARGONAUT,”’ 3274 tons. 


£21 PALESTINE, EGYPT, GREECE Cruise. Twenty-eight 
days. Ticket Dover, Calais, Marseilles included. February 2, 
1904. Other Cruises later. 


Secretary, 5 Endsleigh Gardens, Euston, N.W. 


PHC:NIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

Moderate Rates. Absolute Security. Electric 
Lighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 

LOSSES PAID OVER £26,000,000. 


BIR 


KBECK BANK. 
lo 


Sou Buildings, Chancery Lane, London. 
lo 
2/0 


DEPOSIT ACCOUNTS 
repayable on demand. 
The BIRKBECK ALMANACK, with full particulars, post free. 
Cc. A. RAVENSCROFT, Managing Director. 
Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 
ROCK SECTIONS. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 
MINERALOGISTS, Xc., 
To Science & Art Department, British, Indian, & Colonial Museums, &c. 
Office and Stores :— 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 


THE MOST PERFECT. 
No Flickering. Superb Mechanism. Price £7 7 0, 
The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 
See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GRaTTAN 
GuINNEss, Re. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4d. Smail Illustrated Catalogue, 100 pages, free, sd. List of 
60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d. ; 
Postage, 2d. Pamphlets Free. W. C. HUGHES, Spsciauist, 
Brewster House, 82 Mortimer Road, Kingsland, N. 


WATKINS DONCASTER, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS' EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


fe Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are permit to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 
COLLECTIONS IN POLISHED DEAL CABINETS AND BOXES. 


MINERALS, ROCKS, OR FOSSILS. 


25 Specimens, 5/6; 50 do., 10/63 100 do., 21/-; 200 do., 42/-3 


300 do., - 
Adapted for Examinations in Geology and Mineralogy. 
A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 

Hammers, Chisels, Blowpipe Cases, Card Models of Crystals, 
Glass-Capped Boxes, Card Trays, and all Geological and 
Microscopical Requisites. 

Cabinets, Trays, and Glass-Capped Boxes made to order. 
CATALOGUES GRATIS. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 
ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


Communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 


To ALL PLACES ABROAD :— 


The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


CHARGES FOR ADVERTISEMENTS, 


& 

*Three Lines in Column. ........ o 2 6 
Per Line after . 0909 
One Eighth Page, or Quarter Column o18 6 
Quarter Page, or Halfa Column. . . 115 0 
Half a Page, ora Column . . 
Whole Page. . . . 660 


* The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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Ltd., 


Complete Laboratory 
Furnishers, 
BIRMINGHAM 

AND 
DUBLIN. 


PHILIP HARRIS « CO., 


HARRIS. 
Complete with 
1” and }’ 0.G., 


= ENGINES. 


GREAT REDUCTION 
RECENTLY IN GAS 


(Represents J type in Oil or Can Crossley’s Portable, oi Engine 

p Show, Cardiff, June, 1901. 


Immediate delivery for Stock ENGINES DELIVERED.—Up to 

i i the end of 1902, 46,150 engines 
have been delivered, representing 
648,421 B.H.P. 


CROSSLEY BROS., LTD.. OPENSHAW. MANCHESTER. 


H 


Branch—16 FORREST ROAD, EDINBURG 


plete 


This Catalogue, together with Watson's com 
ree on 


> 
ce 
oll 
o< 
lu 
= 


plete Outfits. 
application to 
. WATSON & SONS 
(Established 1837), 
Opticians to H.M. Government, 


METALLURGICAL WORK. 
It contains full particulars o many ‘entirely 
new and unique accessories for 
observation and photography, and includes 
Awarded 42 Gold and other Medals. 


ZO 
nO 
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= 


MICROSCOPES & ACCESSORIES 
FOR 
new Optical Bench, new Electric Lamps, new 
Condensers, new Metal Holders, also Com- 
Catalogue of Microscopes, will be sent post 
313 HICH HOLBORN, LONDON, W 


Watson & Sons have just issued a 20-page 
Illustrated Catalogue, exclusively devoted to 


lw 


NEW NATURALISTS’” CA ERA. 


(PATENT.) Reflex Focussing for Ordinary or 
Telephoto. Lenses. 
ILLUSTRATED PROSPECTUS FREE, 


OALLMEVER 


J. H. DALLMEYER, Ltd., 25 Newman St., LONDON, W. 


Printed by KicHAkv CLay AND Sons, LimirTep, at 7& € Bread Stree: Hill, Queen Victoria Street, in the City ot London, and published by MACMILLAN 
anv Co., LiatTEp, at St. Martin's Street, London,W.C., and THe MacmiLLan Company, 66 Fifth Avenue, New York.—Tuurspay, 24, 1903 
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WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.’’—Worpswortn. 


No. 1783, VOL. 69] THURSDAY, DECEMBER 31, 1903. [PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] {All Rights are Reserved. 


REYNOLDS «x BRANSON, Ltd. 
Chemical and Scientific Instrument Makers to the Indian 
Gover t and Sci and Art Department. 
a LABORATORY FURNISHERS and MANUFACTURING CHEMISTS 


Messrs. NEWTON have received a small supply of 
Radium Salt of avery good quality (highly luminous). 
In Tubes containing about 8 mgs., 4L2/ua 


SPINTHARISCOPE. 


DEMONSTRATING RADIUM ENERGY. 
Simple Form... ex . 
With Movable Pointe ; 21 - 


RADIUM SCREEN. 


This Screen has sufficient radium energy to produce a photo 
graph of a coin when placed between it and a photographic 
plate. 

j Plate, 3/G ; 4 Plate, G/G ; Whole Plate, 10/6. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 


NE TON to National Physical Laboratory, Teddington, fitted for Gas, Water 


and Electricity. 


SCIENTIFIC INSTRUMENT MAKERS TO H.M. THE KING, | Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 


Illustrations, free on application. 


3 FLEET STREET, LONDON. COMMERCIAL STRENT, LEEDS. 


IMPROVED NEGRETTI & ZAMBERA’S 
NEW PATTERN COMBINED 


HYGROMETER 8ARO-THERMOGRAPH. 


GILDED SURFACES. 


Can be used with an Aspirator or an 
Iudia-Rubber "ressure Ball. 


THE SMALLEST FORMATION 
OF DEW READILY OBSERVED. 


With 2 Thermometers, Ether Bottle : 
and Pressure Ball, in Wooden 
Travelling Case, The above instrument combines in qne apparatus the R« cording Baro- 
meter and Recording Thermometer, giving thus on one and the samechart 
25. continuous records of the atmospheric pressure and temperature for seven 
days. 


Illustrated price lists of Scientific Instruments free by post to all parts 


JOHN J. GRIFFIN & SONS, of the world 


LTD., NEGRETTI & ZAMBRA, 
20-26 Sardinia Street, 38 HOLBORN VIADUCT, E.C. 
Lincoln’s Inn Fields, London. Brancues : 45 CORNHILL, and 122 REGENT STREET. 
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UNIVERSITY OF LONDON. 


NOTICE IS HEREBY GIVEN that on WEDNESDAY, March 23 
next, the Senate will proceed to elect Examiners in the following Depart- 
ments for the year 1904-5. 

The Examiners appointed may be called upon to take part in the Ex- 
amination of both Internal and External Students. The remuneration of 
each Examinership consists generally of a Retaining Fee for the year, and 
a pro rata payment for Papers set, Answers marked, and Meetings 
attended. Full particulars with regard to each Examinership can be 
obtained on application to the PrinciPaL. 


Music. 
One in Music. 
MEDICINE. 
One in Materia Medica and Phar- 


maceutical Chemistry. 
One in Mental Diseases. 


Two in Medicine. 
Two in Surgery. 
Two in Pathology. 


Economics. 
One in Economics. | One in Geography (Economic and 
Commercial). 
One in Statistics. 


Candidates must send in their names to the Principat, with any 
attestation of their qualifications they may think desirable, on or before 
SATURDAY, JANUARY 30. (It is particularly desired by the Senate 
that no application of any kind be made to its.individual Members.) 

University of London, 

South Kensington. S.W., 


By Order of the Senate, 
December, 1903. 


ARTHUR W. RUCKER, 


Principal. 


UNIVERSITY OF LONDON. 


ADVANCED LECTURES IN THE PHYSIOLOGICAL 
LABORATORY OF THE UNIVERSITY. 


The following Two Courses of Lectures on Advanced Physiology will be 
delivered in the Physiological Laboratory at the University during the 
ensuing Winter Term, commencing on MONDAY, JANUARY 18, 1904, 
at 5 p.m. 

A.—“THE . PHYSIOLOGY OF IMMUNIZATION.” By A. E. 
Wricut, M.D., B.Ch. (Dublin), Lecturer on Pathology and Bacteriology 
in St. Mary's Hospital Medical School; late Professor of Pathology, 
Army Medical School, Netley. On Mondays, January 18, 25, February 1, 
8, 15, 22, 29, March 7, at 5 p.m. 

B.—‘*THE FUNCTIONS OF THE STOMACH AND INTES- 
TINES.” By J. S. Epkins, M.A., M.B. (Cantab.), Lecturer on 
Physiology in St. Bartholomew's Hospital Medical School. On Thursdays, 
January 21, 28, February 4, 11, 18, 25, March 3, 10, at 5 p.m. 

The Lectures are addressed to advanced Students, and are arranged to 
meet the requirements of Candidates for Honours in Physiology at the 
University. 

Any member of a London School of Medicine, whether an undergraduate 
of this University or not, is entitled to a card of admission on application to 
the Academic Registtar. 

Candidates for the B.Sc. Honours Examination may name for part of 
their Practical Examination any two subjects from the published list of 
Advanced University Lectures of the year previous to such Examination. 

Cards of admission may be obtained on application to the undersigned. 

P. J. HARTOG, Academic Registrar. 


BACTERIOLOGY and PATHOLOGY. 
KING’S COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 
DEPARTMENT OF GENERAL PATHOLOGY AND 
BACTERIOLOGY. 


Professor—R. T. Hewett, M.D., M.R.C.P., D.P.H. 
Demonstrator—H. S. Wituson, B.A., M.B., D.P.H. 


A Post-graduate Class in Bacteriology for Medical Practitioners, 
Veterinary Surgeons, Analysts, &c., and for Candidates for the Diploma 
in Public Health, will commence on January 5, but Students may enter 
at any time. 

Instruction is also given in the Bacteriology of Fermentation and in 
Clinical and Chemical Bacteriology. 

An_ Evening Class will commence on Monday, January 11, at 6.30 p.m. 
Fee £3 3s. 

For full particulars of these and other Classes and of the facilities for 
Private Study and Original Research apply to the Professor. 

Prospectus may be obtained from the SECRETARY. 


ST. MARY’S HOSPITAL MEDICAL 
SCHOOL, PADDINGTON, W. 
DEMONSTRATOR OF PHYSIOLOGY. 


Applications for the above post are invited on or before January 11, 1904. 


Salary, £150 per annum. Particulars as to duties on application. 
H.«A. CALEY, M.D., F.R.C.P., Dean. 


SCHOLASTIC.—A Physics Lecturer re- 


uired in January for a Government Training College. An Oxford or 
Cambridge Honourman looked for. Churchmanship essential. Salary 
from £150 to £75 per annum, in addition to Board, Rooms, &c. 
Exceedingly good prospects.—Apply to Messrs. Gapssiras, THRING 
AND Co., Scholastic Agents, 36 Sackville Street, London, W. 


EAST LONDON TECHNICAL 
COLLEGE, 
MILE END ROAD, E. 
For Session 1903, Day and Evening Classes with laboratory and workshop 
instruction will be held by recognised teachers of the University of Lon ion 
in preparation for the Matriculation and Degree Examinations of the 


University, and in general science subjects. For fees and time table cc 
CALENDAR, price by post 44d. 


J. L. S. HATTON, Director of Studies. 


| 
THE LONDON SCHOOL OF TROPICAL 


MEDICINE. 
(UNDER THE AusPICES OF His Majrsty’s GOVERNMEN’.) 
CONNAUGHT ROAD, ALBERT DOCK, E. 
(IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’s 
HosPITat Society.) 
The next SESSION commences on FRIDAY, JANUARY 15, 190.5. 


For Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P. Esq., Seamen's Hospital, Greenwich, S.E. 


COACHING 


(THEORY AND PRACTICE) 
In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXAMS. 


Especial Course of Instruction in THERAPEUTICS, PHARMA. 
or and MICROSCOPY for INSTITUTE OF CHEMISTRY 


EXAM 
FREDERICK DAVIS, The Laboratories, 
49 and 51 ImperRiat. Bui_pincs, LupGate Circus, E.C. 


TUITION BY CORRESPONDENCE. 


MATRICULATION, B.A. AND B.Sc. EXAMINATIONS, 
Civil Service Appointments, Law, Medical and other _ preliminaries. 
Tuition in any subject: Physics, Chemistry, Mathematics, 
Mechanics, Psychology, Logic, Political Economy, Latin, Greek, 
French, German, Italian, Book-keeping, &c. Tutors : Graduates of Oxford, 
Cambridge, London, and Royal Universities, Prizemen, Science Medalists. 
—Address, Mr. J. CHarvestron, B.A., Burlington Correspondence College, 
8 Crescent Grove, Clapham Common, London, S.W. 


PRACTICAL AND THEORETICAL TUITION. 


In PHYSICS, CHEMISTRY, PHYSIOLOGY, GEOLOGY and 
BOTANY. Individual Instruction. 
R. C, T. Evans, B.Sc.(London), 
Director of the 
Heatucotre Science LABORATORIES, 
a Heathcote Street, Gray’s Inn Road, W.C 


| Government Grant to defray the expenses of 
| 


Scientific Investigations. Applications for the year 1904 must be received 
at the offices of the Royal Society not later than January 21 next, and 
must be made upon printed forms to be obtained from the Clerk to the 
Government Grant Committee, Royal Society, Burlington House, 
London, W. 


TO SCIENCE MASTERS.—January (1904) 


Vacancies.—Graduates and other well qualified Science Masters seeking 
posts in Public and other Schools for next term should apply at once, 
giving full details as to qualifications, &c., to Messrs. GriFFITHS, 
Smirn, Power & Smit, Tutorial Agents (Estd. 1833), 34 Bedford 
Street, Strand, London. Immediate notice of all the best vacancies 
will be sent. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN. 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). esearch, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, ro Duke Street, Adelphi, W.C. 


SEND FOR DETAILS OF OUR 


MICRO-SLIDE LENDING 
DEPARTMENT. 


Covering every Branch of Natural Science. 
SUBSCRIPTION £1:1:0 FOR 240 SLIDES. 
Over 48,000 Slides have already been circulated. 
fa The Boxes are accompanied by descriptions of their contents, 
concisely written by well-known authorities in the different 

departments. 


C. BAKER, 244 HIGH HOLBORN, LONDON, W.C. 
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BROWNING’S 
SPECTROSCOPES. 


RAINBAND SPECTROSVLOPE (Grace’s). 


Mr. JOHN BROWNING begs to draw attention to the 
advantages of this very powerful, portable, and efficient Instru- 
ment, which is specially adapted for predicting coming rain. 


It is ‘provided with a rack motion focussing arrangement, and | 


it is applicable to every purpose for which a Direct Vision 
Spectroscope can be used. 
Prices, in Morocco Leather Case 


. £3 8s. 6d. to £5 15s. 


For use with the above— 


HOW TO FORETELL THE WEATHER WITH THE 
POCKET SPECTROSCOPE. 


By F. W. CORY, F.R.M.S., M.R.C.S., &c. 


With 10 Illustrations. In Paper cover, 1s.; in cloth, 1s. 6d. 


STUDENT’S SPECTROSCOPES, £7, £8 16s., and £15. 


Lilustrated Catalogue of Spectroscopes and Spectrometers 
post free. 


JOHN BROWNING, 


MANUFACTURING OPTICIAN, 
78 STRAND, LONDON, W.C. 


Abe 
| A. & J. SMITH. ond 25 St. 


THE STATEMENT THAT 


SEGCOTINE 


STICKS EVERYTHING 


may seem to claim too much; but the constantly recurring instances of its 
successful use in matters beyond ordinary making and mending go far to 
justify the claim. The British Medical Journal (Jan. 4, 1902) contains an 
illustrated article on a case of supply of an artificial ear. The writer says, 
“The application of Seccotine has been found quite sufficient for the 
necessary adhesion of the internal surface of the artificial auricle to the 
corresponding parts remaining.” At the time of writing this article the 
artificial ear had been worn by its owner, a boy, fer TWO YEARS. 


A small Sample Tube for trial can be had for nothing 
and post free on application to sole Proprietors— 


M‘CAW, STEVENSON & ORR, Ltd., BELFAST, 
and at 31 & 32 Shoe Lane, Ludgate Circus, London, E.C. 


SECCOTINE IS ON SALE IN EVERY TOWN IN THE KINGDOM. 


JENA LABORATORY GLASSWARE. 


BOILING FLASKS, BEAKERS, 

RETORTS, TUBES, TUBING 

FOR EX SION FUR ACES, 
COMPOUND TUBING R.P.) 


Resisting in a high degree sudden 
changes of temperature and the 
action of corrosive chemicals. 


Combustion Tubing for Elemen- 
tary Analysis. Price-list sent free 


on application. 


TRADE MARK, 


| SCHOTT & GEN. Glassworks, Jena (GERMANY). 


The Jena in the U.K., on sale the following firms : 
hester. 


ane 
FREDK. MyACKSON & Co., 


irmingham. 
| F. BECKER co. 


Dublin. 
ng BECKER & CO. 


eorge, Ltd., Successors), 182 | 


Serene 


(W. and 
J. George, Ltd., Successors), 159 
and 160 Great Charles Street. 


PHILIP HARRIS & Co., Ltd., 


dmund Street. 
(W. and 


Great Brunswick Street. 


| PHILIP HARRIS & Co., Ltd., | 


179 Great Brunswick Street. 


Glasgow. 
F. E. BECKER & CO. (W. and 
. George, Ltd., Successors), 36 
enfrew Street. 


Leeds. 
REYNOLDS & BRANSON, Ltd., 


14 Commercial Street. 


14 Cross Street. 


JAMES WOOLLEY, SONS & 
Co., Ltd., ae Bridge. 


BAIRD & TATLOCK, 14 Cross 
Street, Hatton Garden, E. 
F. E. BECKER & Co.’ (Ww. and 
seorge, Ltd., Successors), 
33 to 37_ Hatton Wall, Hatton 
Garden, E.C 
A. GALLENKAMP & Co., Ltd., 
2o Sun Street, Fénsbury, 


JOHN J. GRIFFIN & SONS, 
+» 20-26 Sardinia Street, 
Lincoln's Inn Fields, W.C. 


TOWNSON & MERCER, 34 
Camomile Street, E.C. 


EVERY DtSCRIPTION OF 
CHEMICAL AND PHYSICAL APPARATUS 
Including Balances, Drying-Ovens, Furnaces, Laboratory Stands, Micro- | 
scopes, Spectruscopes, Bacteriologicai Apparatus, Porcelain and Clay | 
Ware, Jena Laboratory Glass Ware, and Glass Tubing, &c., &c. 
Catalogue gratis on application by Colleges, Schools and Laboratories. 
FILTER PUMPS OF FO EFFICIENCY FOR LABORATORY INSTALLATIONS. 
LENKAMP LTD., 
19 & 21 SUN 7 FINSBURY SQUARE, LONDON, E.C, 


COLOUR PHOTOGRAPHY. 


SANGER-SHEPHERD QUICK CHANGE, ONE PLATE, LATEST PATTERN OUTFITS. 

EXCELLENT Photographs in Colour are obtained with our smaller 
lens filter Outfits, complete from 25/-; but for general work, Landscapes in 
changing light, Portraiture or Ph tomicrography where rapid exposures 
in succession are oe the Repeating Back with Calew Fitters is 
recommended as the best all round appliance. 

It may be attached to any }4, ¢ or whole-plate camera or glass plate 
Kodak, by means of a panel cut to correspond and interchangeable with 
the ordinary dark slide, This does not in any way interfere with the use 
of the camera for ordinary work. The three Colour Filters are held in 
a frame, clipped in front of the double dark slide which carries the two 
plates, each large enough to record the three negatives side by side, when 
the slide is pushed the opening in the outer case. With this Outfit 
even a beginner will secure three-colour negatives with the ease and 
certainty of an ordinary photograph. 

Repeating Back Attachments, with Filters complete, from 90/- 
Write for new illustrated price list, mentioning NaTuRE, or call to see 
transparencies and paper prints by THe SANGER-SHEPHERD process. 


SANGER- SHEPHERD & CO., 5, 6, 7 Saat Inn Passage, Red Lion Street, Holborn, London. 


< The B.S.A. Handbook, showing 
how to obtain Cycles that give 
no trouble. Post free. 


B.S.A. Co., Ltd., Birmiagham. 


Free for 
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Our Leaders: |. Herbert Spencer. With a Portrait. 


Towards Peace. By the Bishop of Manchester. 


The Examination Chaos: First Article. By Cloudesley 
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NOW READY. The First Number of 


SCHOOL 


A Monthly Record of Educational 
Thought and Progress. 
EDITED BY 
LAURIE MAGNUS, M.A. 
JANUARY, 1904. 
Demy 4to. 6d. nett. Post free, 8d. 


CONTENTS. 
Practice and Precept: 
The Late Herbert Spencer—Our Aims—Our 
Friends—A London School of Technology —Sir 
W. Anson’s Views—Yorkshire College, Leeds— 
Mommsen—The Leaving Certiticate—County Con- 
sultative Committees—the Late Sir F. Bramwell— 
the Late Sir Joshua Fitch. 


The County Councils’ Association Education Com- | 
| 


mittee. 

The Need for Information. By J. C. Medd. 

American Letter. By G. H. Locke. 

Mr. Mosely’s Commission: Impressions and Results. 
By Rev. T. L. Papillon. 

Educational Principles: |. The Training of Teachers. 
By P. of. John Adams. 


My Start in Life. By Lord Avebury. 


Above the Line. : 
The Book and its Writer: Prof. Saintsbury’s Loci 
Critici. 


Brereton. 

Correspondence: The Grading of Primary Schools. 

Month by Month. 
Memorabilia and Memoranda. 

The Education of the Engineer; Views of A. F. 
Yarrow and others. 

Common Room Papers: |. High Schools for Girls. 
By Miss S. A. Burstall. 

How the Act Works. |. Staffordshire. II. Warwick- 
shire. 

Reviews :— 
Euclid’s Rivals. By E. M. L. 
The Perpetuation of Nescience. By H. E. A. 
And other Notices of Books, &c. 


JOHN MURRAY, 
ALBEMARLE STREET, W. 


Leach’s Lantern Microscope 


This Lantern Attachment is by far the most efficient 
of all the instruments yet introduced for the produc- 
tion of Microscopic objects upon the screen. Mr. 
Leach’s improvements, and the high-class quality of 
its lenses, combine to give better definition than has 
hitherto been attained even at the most extravagant 
prices. It can be attached to any ordinary limelight 
lantern by screwing it into the flange which carries || 
the usual lantern objective. Any good ordinary | 
objective can be used, but specially selected ones for 
flatness and largeness of field answer the best. 


#9 :10:0. 


JAMES WOOLLEY, SONS & CO.. Ltd., | 
VICTORIA BRIDGE, MANCHESTER. | 


Chemical and Physical Apparatus of every description. 
CATALOGUES ON APPLICATION. 


COMPLETE IN TWO PARTS. 


CLOWES & COLEMAN’S 


ELEMENTARY PRACTICAL 
CHEMISTRY. 


FOURTH EDITION. 
Part I.—GENERAL CHEMISTRY. With 75 Engravings. 
2s. 6d. net. 
Part II.—ANALYTICAL CHEMISTRY. (Qualitative and 
Quantitative.) With 20 Engravings. 2s. 6a. net. 
BY THE SAME AUTHORS. 


CLOWES’ PRACTICAL CHEMISTRY 
AND QUALITATIVE ANALYSIS. Seventh Edition. With 101 
Engravings and Frontispiece. 8s. 6d. 


CLOWES & COLEMAN’S QUANTITA- 


TIVE ANALYSIS. Sixth Edition. With 125 Engravings. 10s. 

CLOWES & COLEMAN’S INTRODUC- 
Tr TO QUANTITATIVE ANALYSIS. With 62 Engravings. 
45. 6d. 


*.* Detailed Prospectus Clowes and Coleman’s Chemica 
Handbooks posted on application. 


Lonpon: J. & A. CHURCHILL, 7 Gr. MARLBOROUGH Sr. 


With 30 Original Illustrations. Price as. 6d. 
The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed., 
Dental Surgeon to the Evelina Hospital, Southwark. 
BY THE SAME AUTHOR. 
The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 
SEGG & CO., 289 and 291 Regent Street, London, W. 
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433 STRAND, LONDON. 


MANUFACTURER of Patented Induction Coils and 
other Scientific Instruments and Engineering 
Appliances to the Government Departments. 


Special Patterns of Instruments made to order. 

Every Instrument is absolutely guaranteed and will be shown in opera- 
tion if desired. 

The illustration (0°4 in. to the ft. scale) is from a photograph of the 44-in. 
Spark Induction Coil designed and made by my firm for W. SporTiswoopk, 
Esq., F.R.S 
NEW TRIPLE-FOLE MERCURY BREAK, giving a stream-like effect 

when used with Apps’ Patented Induction Coil (this can be fitted to 
any Induction Coil), £6 6s. 

HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 

The Model Apparatus adopted for South Africa, with Batteries, small 
Steam Motor, &c. sate OF X-RAY APPARATUS suitable for 
Field Hospitals, from £50. 

HIGH FREQUENCY APPARATUS of the latest models. 

JOINTLESS SECTIONS if ordered, single wires, flat and conical, roin. 
Coils 4000 ohms R, very thick "discharge. Commercial series about 
half of catalogue prices. Primary Coils for 10 to 230 volts. 

PRICES per return post. 


COMMENCE oa NEW YEAR WELL BY 
URCHASING A 


PALMOS "HAND CAMERA. 


These Cameras are of the most accurate construction, 
with Rising Front, Focal Plane Shutter, and Focussing 
Attachment on the Objective. 

Can be used for the very shortest exposures. 

Excel other similar models of ‘* Folding Cameras” in 
the following features :— 

The width of the slit of the focal-plane shutter 
can be conveniently adjusted and read off from the outside. 

The Minimum-Palmos may be used alternately with a 
double dark-slide or roll holder without producing focal 
differences. 

The camera front is adjustable, and can be rigidly 
clamped as required, 


Explanatory Illustrated Catalogue, “*F7,” Post Free 
on application. 


CARL ZEISS, 
29 MARCARET STREET, RECENT STREET, W. 


MARCONIS WIRELESS 


TELEGRAPH COMPANY, 


ELECTRICAL ENGINEERS 
and CONTRACTORS. 


Manufacturers of 


INDUCTION COILS. 
IGNITION COILS. 
LABORATORY INSTRUMENTS. 
TELEGRAPH INSTRUMENTS. 
SWITCHBOARDS, &c. 


Illustrated Price List Free on Application to 


18 Finch Lane, London, E.C. 


For Photography, Unsurpassed for fine definition. 


[Exses 


Parton Hopson tty 


Brovowrew Sreaet Woews LEICESTER, 


Prof. Dalby’s 


Experimental Apparatus 


for illustrating the principle of Balancing 
reciprocating parts. 


Comprising: Four-Crank Model with Angles and parts 
adjustable, Set of Accurate Weights, Two Electric Motors, 
Resistance Apparatus, Frame, Springs, and Tools. 


SOLE MAKERS— 


G. CUSSONS, The Technical Works, Manchester, N.W. 


Experimental Apparatus for Mechanical 
Laboratories, Models of Machine details, Dynamo 
details, Sectional Models of the Steam Engine, Oil 

Motor and Gas Engine, Building Construction 
Models, and Art, &c. 
When making structural alterations in Laboratories, see 
our new system of sesanetied Fittings. 


G. cu SSONS, 
The Technical Works, Manchester, N.W. 
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MACMILLAN & CO’S BOOKS 


FOR 


STUDENTS OF PHYSICS. 


AnINTRODUCTION to PRACTICAL 
in Schools. By D. RINTOUL, M.A. 
A PRIMER OF PHYSICS. By B. 


STEWART. Illustrated. With Questions. Pott 8vo. 1s. 


LESSONS in ELEMENTARY 
PHYSICS. By B. STEWART, LL.D., F.R.S.  Feap. 
6d. QUESTIONS. By H. Core. Pott 

vo. 


AN EXERCISE BOOK OF ELE- 


MENTARY PRACTICAL —— By Prof. R. A. 
GREGORY, F.R.A.S. 2s. 


ELEMENTARY PHYSICS AND 


CHEMISTRY. By Prof. R. A. GREGORY and A. T. 
SIMMONS, B.Sc. In three stages. Globe 8vo. 1s. 6d. each. 


EXERCISES IN PRACTICAL 


PHYSICS. By Prof. R. A. GREGORY and A. T. 
SIMMONS, B.Sc. Gl. 8vo. Parts I. and II. 2s. each. 


ELEMENTARY GENERAL 
SCIENCE. By A. T. SIMMONS, B.Sc., and LIONEL 
M. JONES, B.Sc. Gl. 8vo. 35. 6d. 


A MANUAL OF ELEMENTARY 


SCIENCE. By Prof. R. A. GREGORY and A. T. 
SIMMONS, B.Sc. Gl. 8vo. 35. 6d. 


INTRODUCTORY PRACTICAL 
PHYSICS FOR IRISH INTERMEDIATE SCHOOLS. 
By Prof. R. A. GREGORY and A. T. SIMMONS, B.Sc. 
Globe 8vo. 2s. 


AN ELEMENTARY COURSE OF 
PHYSICS. Edited by Rev. J. C. P. ALDOUS, M.A, 
Ex. cr. 8vo. 7s. 6a.; or PART I.—MECHANICS, 
PROPERTIES” OF MATTER, HYDROSTATICS, 
HEAT. By Rev. J. C. P. ALDOUS, M.A. 4s. 6d. 
PART II. WAVE MOTION, se AND LIGHT. 
By W. D. EGGAR, M.A 6d. PART III.— 
MAGNETISM AND BLECTRICITY. By F. R. 
BARRELL, M.A., B.Sc. 2s. 


INTERMEDIATE COURSE OF 


PRACTICAL PHYSICS. By Prof. A. SCHUSTER, 
F.R.S., and C. H. LEES, D.Sc. Cr. 8vo. 55. 


PHYSICS NOTE BOOK. 4to. 25.6d. net. 


LESSONS in ELEMENTARY PRAC- 
TICAL ge By B. STEWART, LL.D., F.R.S., 
and W. . GEE. Vol. I. GENERAL PHYSICAL 
PROCESSES. Crown 8vo. 6s. Vol. Il. ELECTRICITY 
and MAGNETISM. Crown 8vo. 7s. 6d. Vol. III. Part I. 
PRACTICAL ACOUSTICS. ByC. L. BARNES, M.A. 


45. 6d. 

PRACTICALPHYSICS forSCHOOLS 
and the JUNIOR STUDENTS of COLLEGES. By 
B. STEWART and W. W. H. GEE. Gl. 8vo. Vol. I. 
ELECTRICITY AND MAGNETISM. 2s. 6d. 


LABORATORY MANUAL of 
PHYSICS AND APPLIED ELECTRICITY. Edited 
by E. L. NICHOLS. In2 Vols. 12s. 6d. net each. 


THE OUTLINES OF PHYSICS. 
By E. L. NICHOLS. Crown 8vo. 7s. 6d. net. 


ELEMENTS OF PHYSICS. By 
E. L. NICHOLS and W. S. FRANKLIN, Three Vois. 
8vo. I. MECHANICS and HEAT. II. ELEC- 
TRICITY and MAGNETISM. III. SOUND and 
LIGHT. _ 6s, net each. 


MACMILLAN AND CO., LIMITED, LONDON. 


On LABORATORY ARTS. By Prof. 
RICHARD THRELFALL, M.A.,F.R.S. Cr. 8vo. 6s, 


A TEXT-BOOK of the PRINCIPLES 


of PHYSICS. By ALFRED DANIELL, M.A., LIB, 
D.Sce., F.R.S.E. Third Edition, Medium 8vo. 215. 


PHYSICS for STUDENTS of MEDI. 

— M.A., LL.B., D.Sc., 
cap. 8vo. 45. 

THE STEAM ENGINE AND GAS 
AND OIL ENGINES. By Prof. JOHN PERRY, 
D.Sc., F.R.S. 8vo. 75. 6d. net. 

EXAMPLES IN PHYSICS. With 
Answersand Solutions. By D. E. JONES, 
Edition, revised and enlarged cap. 8vo. 

ELEMENTARY LESSONS in 
HEAT, LIGHT, and SOUND. ByD. E. JONES, B.Sc. 
Gl. 8vo. 2s. 6d. HEAT, separately, sewed, Is. 

LESSONS in HEAT and LIGHT. 
Students. By D. E. TONES, B.Sc. 

PRACTICAL EXERCISES in HEAT. 
By E. S. A. ROBSON, M.Sc. Gl. 8vo. 2s. 6d. 

HEAT, for ADVANCED STUDENTS, 
By E. EDSER, A.R.C.Sce. Gl. 8vo. 45. 6d. 

HEAT. By Prof. P. G. Tarr. Cr. 8vo. 6s. 


The THEORY of HEAT. By Prof. 
T. PRESTON, M.A. (Dub.), F.R.S. New Edition. 
Edited by Prof. C. J. COTTER. 8vo. [Jn the Press. 

The THEORY of SOUND. By Lorp 
RAYLEIGH, F.R.S. Second Edition, Revised and 
Enlarged. Two vols. 8vo. 12s. net each. 

The THEORY of LIGHT. By Prof. T. 
eg M.A., F.R.S. Third Edition. Edited by 

J. JOLY, M. A. 8vo. 155. net. 

LIGH T: a Course of Experimental 
Optics, chiefly with the Lantern. By LEWIS WRIGHT. 
Edition, Revised and Enlarged. 

PRACTICAL “EXERCISES inLIGHT. 
By R. S. CLAY, D.Sc. Gl. 8vo. 2s. 6d. 

LIGHT FOR STUDENTS. By E. 
EDSER, A.RC.Sc. Gl. 8vo. 6s. 

LIGHT VISIBLE and INVISIBLE. 
ay THOMPSON, F.R.S. Illustrated. 

ELEMENTARY LESSONS IN 
ELECTRICITY AND a ae By Prof. S. 
THOMPSON, F.R.S. Feap. 8vo. 4s. 

MAGNETISM "AND ‘ELEC. 
— By H. E. HADLEY, 

vO. 25. 

PRACTICAL EXERCISES in MAG- 

By H. E. HADLEY, 
vO. 25. 

ELECTRICITY. ‘and MAGNETISM 

By F. W. SANDERSON, M.A. 
vo. 25. 

A COURSE OF SIMPLE EXPERI- 
MENTS IN MAGNETISM AND ELECTRICITY. 
By A. E. MUNBY, M.A. Is. 6d. 
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£1 O: 10 SWISS SKATING AND TOBOGGANING Tours to 
Grindelwald or Adelboden. Ten days’ hotel accommo- 
dation, ots return tickets. 


Dr. LUNN’S & Mr. PEROWNE’S CRUISES. 
S.Y¥. ‘“ARGONAUT,” 3274 tons. 


£21 PALESTINE, EGYPT, GREECE Cruise. Twenty-eight 
days. Ticket Dover, Calais, Marseilles included. February 2, 
1904. Other Cruises later. 


Secretary, 5 Endsleigh Gordons, Euston, N.W. 


PHCENIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 
Moderate Rates. Absolute Soongtty. Blectric 
Lighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 
LOSSES PAID OVER £26,000,000. 


ESTABLISHED 1851. 


BIRKBECK BANK. 


Southampton Buildings, Chancery Lane, London. 


lo DEPOSIT ACCOUNTS lo 
2 repayable on demand. 3 


The BIRKBECK ALMANACK, with full particulars, post free. 
C. A. RAVENSCROFT, Managing Director. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
echnical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 
ROCK SECTIONS. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 
MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, &c. 
Office and Stores :— 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 


THE MOST PERFECT. 
No Flickering. Superb Mechanism. Price £7 7 0. 
The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 
See Mr. HuGHes’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GRATTAN 
GUINNESS, =. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6¢. Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleid Ch t Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4d. Small Illustrated Catalogue, 100 pages, free, sd. List of 
60,000 Slides and 300 Lecture Sets, Science = See Views, &c., 6d. ; 
Postage, 2d. Pamphlets Free. GHES, Specia.ist, 
Brewster House. 82 Mortimer Road, Kingslecd, N. 


| 


WATKINS & DONCASTER, 


TURALIST 


MANUFACTURERS 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 


@e@ Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are rmitt to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK «| OF INSECTS, BIRDS’ EGGS 
AND SKINS. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 


true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 
COLLECTIONS IN POLISHED DEAL CABINETS AND BOXES. 


MINERALS, ROCKS, OR FOSSILS. 


25 Specimens, 5/6; so do., 10/6; 100 do., 2i/-; 200 do., 42/-; 
300 do., 
Adapted for Examinations in Geology and Mineralogy. 
A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 

Hammers, Chisels, Blowpipe Cases, Card Models of Cereteine 
Glass-Capped Boxes, Card Trays, and all Geological and 
Microscopical Requisites. 

Cabinets, Trays, and Glass-Capped Boxes made to order. 
CATALOGUES GRATIS. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs. Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 


| pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, —~ 4 
onium ; *Hormiphora (preserved) ;” Leptoplana; Lineus, Amphi 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Ba — 
Gammarus, Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledone, 
Pectens Bugula, risia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


Communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 


& 
2s. .0 14 6 

To ALL PLACES ABROAD :— 


The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


CHARGES FOR ADVERTISEMENTS. 


| 


*Three Linesin Column... .....0 2 6 
One Sixteenth Page ...... -.010 0 
One Eighth Page, or Quarter Column o18 6 
Quarter Page, or Halfa Column... . . 115 0 
Halfa Page, ora Column .......3 5 
Whole Page... 6 60 

* The first line being i in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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gar- In consequence of the increased 
demand, we are pleased to be able to make _ 
a further reduction:in the price of the 


LATEST IMPROVED PATTERN 
OF OUR 
“UNIVERSAL” MERCURY 
JET INTERRUPTER. 


THE CONSTRUCTION HAS BEEN 
SIMPLIFIED & STRENGTHENED. 


Extract from a letter from 
a large Midland Institution, 
after having the Instru- 
ment in constant use for 
eighteen months :— 

“The Mercury Jet 
interrupter remains in 
me perfect working order, 
and has not yet required 
any attention.” 


Dew Mustrated Cataloque, 


INCLUDING ALL STANDARD & MOST RECENT APPARATUS IN 


RADIOGRAPHY 


HIGH FREQUENCY, HIGH POTENTIAL, and other forms 
of ELECTRO-THERAPEUTIC TREATMENT, 


ISIN THE PRESS. 


Applications are invited for its = — on publication. 


ISENTHAL & co., 
85 MORTIMER STREET, LONDON, W. 


Contractors to the Admiralty, War, India and Colonial Offices, &c. 


_ 31, 0903 


ESTABLISHED 1798 (OVER A CENTURY). 


RETAIL—89 BisnopscaTe STREET WITHIN, E.C. WHOLESALE—34 CAMOMILE STREET 


Scientific Apparatus Manufacturers and Laboratory 
Outfitters to the Home and Colonial Departments of 
H.M. Government, Scientific Institutions, Collezes, 
and the various Industries throughout the World. 


THE UNIVERSAL 
DENSIMETER 


for finding the relative density of any body 
which is not in the gaseous state. 


In finding the relative density of liquids it supplies the place 


of an accurate specific gravity bottle. 


The volume of solids, regular or irregular, may be accurately 


determined. 


Instructions for using the Densimeter are supplied with each 


instrument. 


Price 18/6. 


Sole Makers— 
TOWNSON & MERCER, 
34 CAMOMILE STREET, E.C. 


SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. 


C. E. MULLER, ORME & CO. 


CONTRACTORS TO HIS Casares GOVERNMENT, 


148 HIGH HOLBORN, LONDON, W.C. 


MANUFACTURERS OF APPARATUS FOR TEACHING 


CHEMISTRY, PHYSICS, MECHANICS, 
HYDROSTATICS, &c. 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. 


CATALOGUES POST FREE. 


STUDENTS’ SETS OF APPARATUS. 


PHOTOGRAPHY 


WRITE TO 


The London Stereoscopic Company, 


106 & 108 Regent Street, W 


and 54 Cheapside, E.C. 


Their New ILLUSTRATED CATALOGUE of Stereoscopic Cameras 
and Accessories will be forwarded by return. 


Sole London 
Agents for 


THE CLYDE MOTOR CYCLE. 


“‘emeee by Recuan CLAY AND Sons, Limirep, at 7& 8 Bread Street Hill, Queen Victoria Street, in the City ot London, and publisne: by MacmitLta 
anv Co., Limirep, at St. Martin's Street, London, W.C., and ‘THe MaAcmItLan Comvany, 66 Fifth Avenue, New York.—Tuurspay, Dec. 31, 1903 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
“* To the solid ground 
Of Nature trusts the mind which builds for aye.’’—Worvsworth. 


No. 1784, VOL. 69] [PRICE SIXPENCE 


L 


Chemical and Scientific Instrument Makers to the Indian 
Government and Science and Art Department. 


A further small consignment has just reached us from Prof. | LABORATORY FURNISHERS and MANUFACTURING CHEMISTS 
Rk. W. Woop, of the Johns Hopkins University, U.S.A., of é 

screens about 3} ins. = 2} ins., which allow to pass only the 
ultra violet rays from an electric arc light. Fluorescing objects 
placed in this invisible beam fluoresce most brilliantly. The 
screens can be used with any electric arc light or lime light 
lantern. 


Ultra Violet Screen, £1 1s. 
Various Fluorescent Objects for the above from 3s. each. 


RADIUM. 
SPINTHARISCOPE. 


DEMONSTRATING RADIUM ENERGY. 

Simple Form... 
With Movable Pointer 
Microscopic Slide 

To co., o Nationa lysica a “ihe tte or as, ater 


a . Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
SCIENTIFIC INSTRUMENT MAKERS TO H.M. THE KING AND GOVERNMENT, Illustrations, free on application. 


3 FLEBT STREET, LONDON, B.C. | 


THE NEW NEGRETTI & ZAMBEA’S 


“TONDON” 
MICROSCOPE. 


With Eye-piece § inch, } inch | 
Object - glasses, in Mahogany 
Case, 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. ‘The above instrument combines in one apparatus the Recording B»ro- 
ee 5 be meter and Recording Thermometer, giving thus on one and the samechart 
Focussing Substage, 14/6 extra. | continuous records of the atmospheric pressure and temperature for seven 
days. 
Lilustrated price lists of Scientific Instruments free by post to ail parts 
he world. 
R. & J. BECK, Ltd., of the work 
68 CORNHILL NEGRETTI & ZAMBRA, 
’ 38 HOLBORN VIADUCT, E.C. 


LOon DON. Brancugs : 45 CORNHILL, and 122 REGENT STREET. 
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UNIVERSITY OF LONDON. 


NOTICE IS HEREBY GIVEN that on WEDNESDAY, March 23 
next, the Senate will proceed to elect Examiners in the following Depart- 
ments for the year 1904-5. 

The Examiners appointed may be called upon to take part in the Ex- 
amination of both Internal and External Students. The remuneration of 
each Examinership consists generally of a Retaining Fee for the year, and 
a fro rata payment for Papers set, Answers marked, and Meetings 
attended. Full particulars with regard to each Examinership can be 
obtained on application to the Principat. 


Music. 


One in Wusic. 
MEDICINE. 


Two in Medicine. One in Materia Medica and Phar- 
Two in Surgery. maceutical Chemistry. 
Two in Pathology. One in Mental Diseases. 
Economics. 
One in Geography (Economic and 
Commercial). 
| One in Statistics. 


One in Economics. 


Candidates must send in their names to the Principat, with any 
attestation of their qualifications they may think desirable, on or before 
SATURDAY, JANUARY 30. (It is particularly desired by the Senate 
that no application of any kind be made to its individual Members.) 

University of London, 

South Kensington, S.W., 


By Order of the Senate, 
December, 1903. 


ARTHUR W. RUCKER, 
Principal. 


ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


TUESDAY next, January 12, at Five o'clock, Professor L. C. M1att, 
F.R.S., Fullerian Professor of Physiology R.1I. _ First of Six Lectures on 
‘*Tue DeveELorpmMENT or AniMALS.” One Guinea the Course. 

THURSDAY, January 14, at Five o'clock, G. R. M. Murray, Esq., 
F.R.S. First of Three Lectures on ‘‘THe FLora or THE OcEAN.” 
Half-a-Guinea. 

SATURDAY, January 16, at Three o'clock, J. A. FuLLER-MAITLAND, 
Esq., M.A., F.S.A. First of Three Lectures on “‘ Brirish Fotk Sonc” 
(with Vocal Illustrations). Half-a-Guinea. Subscription to all the Courses 
in the Season, Two Guineas. 

FRIDAY EVENING, January 15, at Nine o’clock, The Right Hon. 
Lorp Rayzeicn, O.M., D.C.L., LL.D., F.R.S., on ‘‘ SHapows.” 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 


The LENT TERM begins on Thursday, January 14, 1904. 

The College provides instruction for Students preparing for the University 
of London Degrees in Arts, Science and Preliminary Medicine; also 
instruction in subjects of General Education. 

There is a Training Department for Teachers, a Hygiene Department, 
and an Art School. 

Students can reside in the College. 

Particulars on application to the PrRincIPAL. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 


YORK PLACE, BAKER STREET, W. 
DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 


(Recognised by the Cambridge Syndicate.) 

Heap or THe Department: Miss H. ROBERTSON, B.A. 
Students are admitted to the Training Course in January and October. 
The Session 1904 begins on Thursday, January 14. 

The Course includes full preparation for the Examinations for the 
Teaching Diplomas granted by the Universities of London and Cambridge, 
held annually in December. 

Full particulars on application to Miss Ropertson. 


VICTORIA UNIVERSITY. 
THE YORKSHIRE COLLEGE, LEEDS. 
DEPARTMENT OF SCIENCE, TECHNOLOGY, ARTS AND 


The NEXT TERM begins Tuesday, January 12, except for Classes in 
the Agricultural Department, which will resume on January 11. 
Prospectus (post-free) from the REGISTRAR. 


Responsible Post wanted by London 
Graduate, B.Sc., in business firm of good standing. Age 31. Highest 
references.—Apply “‘ A. B.C.,” Nature Office. 


BIRKBECK COLLEGE, 


(BIRKBECK INSTITUTION.) 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 


DAY AND EVENING CLASSES. 


SYSTEMATIC SCIENCE COURSES for Degrees (Lectures and Lab ora- 
tory work) under TL of the UNIVERSITy 


Chemistry 2 E Macxenzir, Ph.D., D.Sc, 
Physics... Avpert GrirFitus, D.Sc. 


B. Renpve, M.A. 


Zoology ... H. W. UnrHank, B.A., B.S.. 

Geology and Mineralogy Gro. F. Harris, F.G.S. 

Assaying, Metallurgy & Mining Geo. Parcuin, A.R.S.M. 

French, German, Spanish, Russian, Dutch, and Italian. 

EVENING CLASSES are also held in Biology, Physiology, Practical 

Geometry, Building and Machine Construction, Steam, Theoretical and 

Applied Mechanics, Land and Quantity Surveying, and Estimating. 
Courses for Conjoint Board, Dental and Pharmaceutical Examinations. 
Further information on application to the PRINCIPAL. 


CITY OF LONDON COLLEGE. 


WHITE ST., MOORFIELDS, E.C. 


(Near Moorgate Street and Liverpool Street Stations.) 
PRINCIPAL: SIDNEY HUMPHRIES, B.A., LL.B. 


FIFTY-SIXTH SESSION, 1903-4, 
EVENING CLASSES in ALL BRANCHES of SCIENCE 


at almost nominal fees. 

Well-equipped LABORATORIES for Practical Work in 
CHEMISTRY, BIOLOGY, PHYSIOLOGY, BOTANY, 
GEOLOGY, and all branches of PHYSICS. 

Special Classes for London University, Conjoint Board, Pharmaceutical 
and other examinations. Classes are also held in all Commercfal Subjects, 
in Languages, Literature and Art. All Classes are open to both sexes; 
Library, Reading and Coffee Rooms open to members. Numerous 
valuable prizes awarded annually. 

Prospectuses, and all other information, gratis on application. 


DAVID SAVAGE, Secretary. 


COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS, 


For particulars apply to R. C. T. EVANS, 
eathcote Science Laboratories, 
9 Heathcote Street, Gray's Inn Road, W.C. 


TO SCIENCE MASTERS.—Required im- 


mediately, (1) Senior Science Master for Endowed Grammar School 
near London ; salary, £140, non-res. Extra for County Council Lec- 
tures. Very desirable appointment. (2) Physics and Chemistry up to 
London Inter. B.Sc. Standard ; salary, 150 gns., non-res., Or 100 gns., 
resident. (3) 2nd Mathematical Master for Public School, Chemistry 
and Physics also desired ; salary about £200, non-res. (4) Graduate to 
take Mathematics for Woolwich No. 3; salary, Ton. non-res. 
Numerous other vacancies. List of appointments on application. 
Address GrirFitus, SmirH, AND Situ, Scholastic Agents 
(Estd. 1833), 34 Bedford Street, Strand, London. 


SOUTH-WESTERN POLYTECHNIC, 


MANRESA ROAD, CHELSEA. 


The Governing Body are about to appoint a new PRINCIPAL on the 
retirement of Mr. Herbert Tomlinson, F.R.S. The duties will be: Jo 
direct the whole Educational Work of the Institution in its various 
branches—Day Technical College for Men (200), Day College for Women 
(300), Day School of Art (150), Evening Classes (2000), DomesticsEconomy 
School for Girls (40)—with the general superintendence of the Secondary 
Day School for Boys and Girls (300); and to ote undertake the 
Higher Teaching of one Department of Science, Pure or Applied. 

Salary beginning at £600 a year. 

Candidates between the ages of 39 and 50 preferred. 

Applications should be sent in on forms which (together with memorandum 
of duties) can be obtained at the Institute, to the SECRETARY, on or befor: 
February 15, 1904. 


CARNEGIE RESEARCH 
SCHOLARSHIPS. 


The Council of the Iron and Steel Institute will shortly prodeed to awa: ! 
Research Scholarships founded by Mr. Andrew Carnegie. 

Candidates, who must be under 35 years of age, must apply befor: 
February 29 on special forms to be obtained from Bennett H. BrouGi 
Secretary, Iron and Steel Institute, 28 Victoria Street, London, S.W. 


i 
7 
‘ 
| 
| 
> x 
fe 
| 
UG 
“Aa 


ical 
and 


January 7, 1904] 


NATURE 


PAUL’S IMPROVED OPTICAL 


ARC LAMPS, 


1904 Model, 
WITH NEW TRAVERSING ADJUSTMENT. 


30-AMP. LAMP. 6781. 


Price £3 12s. 6d. 


Unbreakable Carbon-holders, giving strong 
grip and perfect alignment. 
All Working Parts Insulated, and adjustable 
for Wear. 

China Knobs, clean and cool, outside the 
Lantern, providing adjustment in every 
direction. 

The strongest and most accurate Lamp 
made, well designed and nicely finished. 


No. 


3@@~ Circular, describing the various sizes, 
now ready. 


Resistance Frames for any supply voltage. 


Patent High Power Oxyhydrogen Jets aad 
Generators. 


68 HIGH HOLBORN, LONDON, Wc, 


AND 


NEWTON AVENUE WORKS, 
NEW SOUTHGATE, N. 


pencil exposi re: 
~~, 9Ppages condensed informer— 


y 


The Calculator 
tells correct expos 


, SYQNEY & CAPE 


Copyright. 


THE SANGER-SHEPHERD ARG LAMP. 


A Perfect Hand Feed Arc Lamp built on an entirely new model for-- 
General Laboratory Work. 
Photo-micrography. 


Illumination of Paintings. 


Works equally well with 
thas} direct or alternating currents. 
SreciaL FEATURES, 
Extreme range of all ad- 
justments. 
The of its man- 
ipulation. 


Extreme steadiness & rigidity 

The height of the Arc from 
» the base is adjustable from 
3hins. to 18ins. The pillar 
standard can be canted to any 
angle. There is no current 
in any of the working parts of 
the lamp, all insulations are 
of mica, the bottom carbon 
holder is fitted with a device 
for lateral adjustment of the 
carbon. Both carbon clamp- 
ing screws are of steel with 
free- fitting coarse threads. 
The upper carbon arm can be 
brought back by means of the 
small milled head so as to 
throw the light forward. All 
racks are diagonally cut, en- 
suring ease in working and 
freedom from back- 


ash. The milled 
heads for working are 
all at the back of the 
lamp, and all are 
worked with the 
hand in the same 
position. 
Price of Lamp Complete . £5 5 0 
Varnished Walnut Stained Pine Case .. 0 5 0 
oa Descrirtive ILLustRATED Book LET post free to readers of NATUKE. 
SANGER-SHEPHERD & CO., 
Factory and Offices— 
| 5, 6, & 7 GRAY’S INN PASSAGE, RED LION ST., HOLBORN, 
LONDON, W.C. 
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FREDK. JACKSON & Go. 


(Late MOTTERSHEAD & CO.), 


{4 CROSS STREET, MANCHESTER 


Goods Entrance: 10 orem Street. 


LABORATORY FURNISHERS, 


Importers, Manufacturers, and Dealers in 


CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
apes Catalogue of Apparatus, with Price 
t of Chemicals, free on application. 
Address—“‘ APPARATUS, MANCHESTER.” 
Telephone Number—2238. 


ON SALE. 


Large Hand Dynamo, with accelerating gear, in perfect order, on 
polished oak base, suitable for class-room demonstrations, has 16 horse-shoe 
magnets 12 ins. X 6 ins., made by W. Lapp, Beak Street, W. Will light 
three 10 volt lamps. Cost £20, offered at £5, -Binocular Microscope, 

ndon make; Mechanical Stage; 3 Objectives, 2in., 1 in., and } in. ; 
Eyepieces ; Stand Condenser ; Live Box, &c. Cost £16, offered at £6 105. 
—Advanced Student's Monocular ‘Microscope, by Swirt; 1 Eye- 
a ; 2 Objectives, 1 in. and $ in. ; Spot Lens; Polariscope and Analy ser; 

ive Box; Safety Stage. Cost £14, offered at £5 10s, —Microscope 
Slides, in every possible variety, 50 for 12s. Parcels sent out on approval 
for selection at 4d. each.—1/12 in. Oil Immersion, by Zetss, (G). 
List price £8, offered at £4 10s.—Another ZEISS Objective, (DD). 
bi with the Correction: Collar. List price £3 14s., offered 
at S., 


Apply—_Rev. H. MILLS, Greenside, Kendal. 


ORIENT-PACIFIC LINE PLEASURE 
CRUISES. 


To TENERIFFE, WEST INDIES, &c. 


Apparatus for estimation of sulpbur in spent oxide. 


The S.S. ORJENT, 5631 tons register, 7500 horse-power, will leave 
LONDON January 13, visiting Teneriffe, Barbados, Trinidad, 
Grenada, St. Lucia, Martinique, Jamaica, Cuba, Madeira, 


Gibraltar, arriving back in London March 7. 


Fares from 50 Guinea: 
upwards. 


To Palestine, Egypt, &c. 

The S.S. CUZCO, 3918 tons register, 4000 horse-power, will leave 
LONDON ee 9, visiting Tangier, Palma, Marseilles, 
Syracuse, Santorin, Rhodes, Kyrenia, Beyrout, 

Said, Alexandria, Haifa and Naples. 
upwards. Other Cruises to follow. 
F. GREEN & CO. 
Managers {ANDERSON, ANDERSON & CO. 


For passage apply to the latter firm at 
E.C., or to West 


Fares from 40 Guineas 


Head Office: 
Fenchurch Avenue. 


5 Fenchurch Avenue, London, 
nd Branch Office, 28 Codegur Street, S.W. 


THE IRISH NATURALIST. 


Geology. Price 6d. 
t Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
\ PRAEGER, B.A. 
Annual Subscription, 5s. Post Free to any Address. 
Dublin: EASON & SON, Ltp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent) 
London : SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd. 


Jaffa, Port | 


A Monthly Magazine of Irish Zoology, Botany, and 


DARTON’S LATEST IMPROVED 
BAROGRAPH, 
On Oak Bracket 
complete, 
5s. 


Can be obtained throu 
all Opticians, or of 
Sole Makers, 


F, DARTON & Cv. 


CLERKENWELL 
OPTICAL WORKS, 
142 ST. JOHN ST., 

LONDON, E.C. 
Manufacturers of STAN 


HIGHEST CLASS 
LONDON WORKMANSHIP 


THROUCHOUT. 


N.B.—l, obtained 
indirectly, see thai 
P every instrument 
bears our nante. 


ABSOLUTE DARD METEOROLO 
There are inferior + GICALINSTRUMENTS 
ACCURACY. imitations on the of all kinds—with K« 


market. Certificates, if desired 


SECOND-HAND TELESCOPES. 
6-in. COOKE aes atorial, £120 ; o4-in. Tai Equi atorial, £60 ; 
4j-in. BROWNING, £8 10s.; 3/-in. 3}-in. BARDOU. 
£10 ; 2}-in. DOLLOND, es. 10s. 
SECOND-HAND SPECTROSCOPES 
By BROWNING, « Prism, £4 10s, ; 2 Prism, £8 10s.; 

3 Prism, £10. 
SECOND-HAND MICROSCOPES. 
WATSON’S Van Heurck, £25; ZEISS’ 1Va, with A and D, £12 10s. 
Lists on Application. 

ones. 


Small Instruments taken in Exchange for lar ve> 
Instruments Bought, Sold, or Exchanged. 


A. CLARESON CoO., 
28 Bartlett's Buildings, Holborn Circus, and 338 High Holborn, 
LONDON. 


SPECTRUM TUBES. 


Showing the Pure Spectrum of 
Hydrogen; and manufactured on 
the premises. 

TOEPLER or SPRENGEL MERCURY 
VACUUM PUMPS, 
to work automatically in combination 
with Mechanical Vacuum Pumps. 


A. c. COSSOR, 54 Farringdon Rd., London. 


THE ENTOMOLOGISTS’ 
MAGAZINE. 


Price Sixpence, Monthly. 


MONTHLY 


Edited by C. G. Barrett, G. C. Cuampion, F.Z.S., J. W. Douctas, 
| W. W. Fowver, M.A., F.L.S., R. McLacuian, F.R.S., E. SAUNDERS 


F.L.S., and 
Lorp Wa sinGuaM, M.A., LL.D., F.R.S. 


This Magazine, commenced in 1864, contains standard articles and not: 


on all subjects connected with Entomology, and especially on the Insects 0! 
the British Isles. 


Subscription—Six Shillings per Annum, post free. 
London: GURNEY & JACKSON (Mr. Van Voorst's Successors), 


1 Paternoster Row. 


HARVEY & PEAK, 


BY APPOINTMENT TO TIIE ROYAL INSTITU. 
TION OF GREAT BRITAIN. 
POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALVANOMETERS. 
POTENTIOMETERS. 
SPECTROMETERS. 
INDUCTION COILS A SPECIALITY. 
Sole Makers of Wagg’s == Table for X-Ray 


STUDENTS’ 
SPHEROMETERS. 


"66 CHARING CROSS ROAD. LONDON, w.c. 
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MARBLE REDUCED 
TO QUICKLIME IN 
10 MINUTES 


with our NEW BLAST 
BUNSEN BURNER AND 


WARNING. 
Ob-erve that the MIDGET FURNACE. 
gulator of We make these in two sizes at 
B r, Body of present, $” and @”, and the prices 
Furnace, and are—Burners only, 1/6 and 2/6; 
Hood are adi dis- complete with Furnace, 4/6 and 
che — The consumption of gas is the 
© DREWSTER, same as with an ordinary Bunsen, 
Sairn & Co., but the heat derived is three 
Lonpon.” times as great, and a number of 
Beware of imita- interesting experiments can be 
tions that do not performed with them, which 
contain the essen- have only been possible before 
tial feature of this with very expensive furnaces. 


burner’s success. We are the SOLE MAKERS. 

om NaTuRE says :—‘‘ The combination of furnace and burner is very 

onvenient. These little seb are not only useful for reducing calcium 
carbonate to lime, but also work very well in fusion experiments. | 


BREWSTER, SMITH & Co., 
6 CROSS ST., FINSBURY PAVEMENT, LONDON. 


Makers and Importers of every description of Scientific 
Apparatus and Chemicals. 


LABORATORIES FITTED & FURNISHED THROUGHOUT. 
Apparatus List out of print at present. 


W. WILSON, 


Maker of 
SPECTROSCOPES, SPECTROMETERS, 
GONIOMETERS, 

OPTICAL BENCHES, OPTICAL AND OTHER 


MEASURING INSTRUMENTS. 
BEST WORK. MODERATE PRICES. 


Price List Free. 


|, BELMONT STREET, CHALK FARM, N.W. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN. 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern es). 
Revision, Translation. Scale of charges on oan. The Cam- 
bridge Type-writing Agency, 10 Duke Street, A lelphi, W.C. 


FOR SALE.—Fine collection of Tropical 


Butterflies, Beetles, &c., in well made case.—Apply H. Gentry, 
10 St. John’s Hill, Clapham Junction. 


HIBBERT'S 
MAGNETIC BALANCE. 


Invented by 
W. HIBBERT, Esq., Regent Street Polytechnic, W. 
PATENT APPLIED FOR, 


With this balance value of pole of typical magnet or of 
magnetic fields can be found in C.G.S. units in a few minutes, 
independent of earth's fields or any other magnetic quantity. 

We are producing the above Balance in a cheap form for 
Elementary Students at 15s. each. 

The same Balance, in a more substantial form and with a 
number of fine adjustments, in glass case, all in best workman- 
ship, in order to give very accurate results for the advanced 
Laboratory, 3s. 

Pamphlet giving full description on application. 


Amongst our New Patterns for this Season are— 


_ READING MICROSCOPE with Vertical Scale. 
_ APPARATUS TO SHOW TORSION IN ROD is in pro- 


portion to length. Devised by G. F. C. SEARLE, Esq. 
TUDSBURY’S INFLUENCE MACHINE, in various sizes. 


Plates working in compressed air. 


NEW SPECTROMETER TABLE, with Apparatus for illus- 


trating Theodolite, Polarizing, &e. 


| LISTS AND PAMPHLETS ON APPLICATION TO— 


Ww. G. PYE & CO., 


GRANTA WORKS, MILL LANE, 


CAMBRIDGE. 


G. BOWRON, 


57 EDGWARE ROAD, LONDON, W., 


has always on hand a large and varied stock of 


SECOND-HAND | 
APPARATUS 


BY STANDARD MAKERS, IN PERFECT WORKING ORDER, 
EXTREMELY MODERATE PRICES. 

As supplied to the National Physical Laboratory ; Aberdeen, Aberystwyth, 

Birmingham, Nottingham and Glasgow Universities; Bedford, Bradford, 

Clifton, Heriot Watt and Yorkshire Colleges ; and twenty other Scientific 
Institutions, Polytechnics, &c. 

Qa Natoure says: ‘‘ Teachers requiring efficient apparatus at a low 

cost for lecture or laboratory purposes, might consult the list with 

advantage.” 


List on application by mentioning NATURE. 


T 


Q 


X-RAY &¢. APPARATUS 


Of the Maximum Efficiency and Workmanship 


HARRY W.COXL*? 


Ltd., 
Factory and Offices—9, 10 & 11 CURSITOR STREET, CHANCERY LANE, LONDON. 


at the Minimum Price. 

Cox’s Heavy Anode Non-Heating and Regulating 
Tube (as figured). Used at the principal hospitals for long 
exposures and high amperage. Price B2 15s. 

Cox's Induction Coils from 1-50 inch Spark. 
Cox's Gold Medal ‘‘Record"’ Tube. 

Cox's Portable X-Ray Complete Outfit. 

Cox’s Hospital Ward Complete Outfit. 

Cox's Improved Electrolytic Break. 

Cox's ‘‘Pedestal’’ Pattern High Frequency Outfit. 
Cox's Resistance for Working Direct from Mains. 
Cox’s Lupus Lamp (‘‘ Heathcote” Patent). 
Kent-Cox Ultra Violet Rays’ Lamp. 

Mackenzie Davidson’s Motor Mercury Break. 
Chaplin's Chemical Rectifier. 

Improved Form of Eyelid Everter, &c. 


Instruction in x- “RAY, HIGH-FREQUENCY, &c., Work. 


HARRY w. cox, 
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GOERZ TRIEDER 
BINOCULARS. 


The Perfection of Prismatic Glasses. 


Powerful. 


Definition 


Compact. 
Exquisite. 


Fitted with the most convenient form of 
focussing adjustment. 


PRICES GREATLY 
REDUCED. 


OBTAINABLE FROM ANY OPTICIAN. 


PARTICULARS OF 


Cc. P. GOERZ, 
41 to 6 Holborn Circus, London, E.C. 


THE 


DAVENPORT-STEWARD 
UNIVERSAL ARC LAMP 


(PATENT). 
FOR Strongly Made. 
HIGH-CLASS Perfect 
PROJECTIONS. Arrangements. 
£5 5s. Easily 
For = Weed. 
either 
Direct Practical 
and 
Currents. 


H. STEWARD, 
406 STRAND; 457 WEST STRAND, W.C.; 
7 GRACECHURCH STREET, E.C., LONDON. 


Telegraphic Address—‘‘ Telemeter, London.” Telephone—1867 Gerrard. 


THE NEW PATENT 


“ DIAL” BAROGRAPH. 


or Self-Recording 
(Provisional Patent 23281.) 

This is a most useful Instrument, and fills a long felt want. It makes an 
interesting record of Barometric Variations, and at the same time read lily 
sbows (by means of the Dial) the present height of the Barometer. We 
guarantee the reliability of the readings obtained, both past and present. 
The Instrument is of the very best workmanship throughout, and is com- 
pensated for temperature. The Recording Arm and the Dial Hand, 
working by means of our Patent Attachment off the same movement, a 
simultaneous action is thereby assured. Price, complete in handsome solic = 
oak, walnut, or “wad case, with one year’s supply of Charts, Ink, < 


| Instructions, £6 15 


MAY BE OBTAINED THROUGH ANY OPTICIAN. 


| If any difficulty be found in securing any of our Instruments 


through your Dealer'kindly communicate with the Manufacturers, 


PASTORELLI & RAPKIN, 


(Established 1750), 
Contractors to H.M. Government, 


46, HATTON GARDEN, LONDON, E.C. 


Telephone No. 1981, Holborn. Telegrams—‘‘ Rapkin, London.” 
ACTUAL (WHOLESALE) MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 
ELECTRICAL MEASURING INSTRUMENTS 


and PROTECTED RHEOSTATS. 
ILLUSTRATED LIST POST FREE ON APPLICATION. 


THE CHEAPEST DEAD-BEAT INSTRUMENTS OBTAINABLE. 
ger See ‘* Nature,” January 30, 1902, page 304. 


COMBINED DEAD-BEAT VOLT AND AMPEREMETER. 


ISENTMmAL & co., 


85 MORTIMER ST., LONDON, W. 
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PORTABLE 
INDUCTION 
COIL, 


Fitted 
with Adjustable 
Condenser and 
Reversing Switch. 


PRICES. 
10’ COIL FOR X-RAY 


£25. 


10° COIL FOR WIRELESS 


TELEGRAPHY, £21. 


A liberal discount off 
these prices, 


MUIRHEAD 


12 CARTERET STREET, QUEEN ANNE’S GATE, 


WESTMINSTER, 
WORKS—ELMERS END, KENT (Adjoining S.E.R. Station). 


Makers of 
all Kinds of 
General 
Electrical 
and X-Ray 
Apparatus. 


Telegrams: 


** Secohm, London.’’ 


Telephone: 
779 Westminster. 


S.W. 


All other air 
pumps superseded. 


THE 


“GERYK” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only pos- 
sible with mercury pumps 
are readily obtainable by 
the ‘‘ GeryK.’’ Used by 
all leading scientists. Far 
more rapid than any other 
vacuum pump. 
Price from Write for 
£4:5:0. LIST F.45. 
Pulsometer Engineering 
Nine 


€ims ironworks, Readi 


JAS. 


4 


AWARDED MEDALS WHEREVER 


including g at the great Paris Exposition of 1900. 


EXHIBITED, 


Sole Maker of 


SIR HOWARD GRUEBBD’S 
Patent 


HAND SURVEY 


HAND LEVEL or 
GRADIOMETER. 


Adapted also to the following : 
Prismatic Optical 
Compass, Square, 
Clinometer, Level, 
Sextant, Craphometer. 


ga” ILLUSTRATED LIST, with Prices, POST FREE, 


8. 9 & 10 HATTON GARDEN, LONDON. 
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MACMILLAN & CO.”’S BOOKS 


FOR 


STUDENTS OF PHYSIOGRAPHY, GEOLOGY, & MINERALOGY, 


OBSERVATIONS OF A NATURALIST IN THE PACIFIC BETWEEN 1896 & 1899, 


By H. B. GUPPY, M.B., F.R.S.E. Vol. I. Vanua Levu, Fiji. 
A Description of its leading Physical and Geological Characters. Illustrated. Svo. 155. net. 


WORKS BY SIR ARCHIBALD GEIKIE, F.R.S. 


ELEMENTARY LESSONS _IN 
PHYSICAL GEOGRAPHY. Illustrated with Woodcuts 
and Ten Plates. Foolscap8vo. 4s. 6d. Questions, Is. 6d. 


PHYSICAL GEOGRAPHY. With 


Illustrations. Pott 8vo. Is. [Scéence Primers. 


THE SCENERY OF SCOTLAND, 
VIEWED IN CONNEXION WITH ITS PHYSICAL 
GEOLOGY. Third Edition. Illustrated. Crown 8vo. 
10s. net. 


GEOLOGICAL SKETCHES AT 


HOME AND ABROAD. §8vo. Ios. 6d. 


ANCIENT VOLCANOES of GREAT 


BRITAIN. 2 vols. Royal 8vo. 36s. net. 


TEXT-BOOK OF GEOLOGY. With 


Illustrations. Fourth Edition, Revised and Enlarged, in 
2 Vols. 8vo. 30s. net. 


CLASS- BOOK OF GEOLOGY. Illus- 
trated with Woodcuts. Fourth Edition. Crown 8vo. 5s. 
OUTLINES of FIELD GEOLOGY. 

Fifth Edition. Extra feap. 8vo. 35. 6d. 


GEOLOGY. With Illustrations. Pott 


8vo. Is. (Sctence Primers. 
Box OF GEOLOGICAL SPECIMENS TO ILLUSTRATE GEIKIE’S 
PRIMER OF GEOLOGY, I0s. 6d. 


THE FOUNDERS OF GEOLOGY. 


Extra crown 8vo. 6s. net. 


TYPES OF SCENERY AND THEIR 
INFLUENCE ON LITERATURE. 8vo. Sewed. 2s. net. 


THE SCENERY OF ENGLAND | The KLERKSDORP GOLD FIELDS 


AND THE CAUSES TO WHICH IT IS DUE. ° By 
the Right Hon. LORD AVEBURY, F.R.S., D.C.L., 
LL.D. Cantab, Dbl. et Edin., &c. With numerous Illus- 
trations, Diagrams and Map. 8vo. 165s. net. 


THE SCENERY OF SWITZER- 


LAND, AND THE CAUSES TO WHICH IT IS DUE. 


With numerous plans and Illustrations. By the Right | 


Hon. LORD AVEBURY. Crown 8vo. 6s. 


GEOLOGY. FOR BEGINNERS. By 


Prof. W. W. WATTS, M.A., F.G.S._ With 310 IIlustra- | 


tions. Globe 8vo. 2s. 6d. 


EXPERIMENTAL SCIENCE 
(PHYSIOGRAPHY, SECTION I.). By Prof. R. A. 
GREGORY and A. T. SIMMONS, B.Sc. Globe 8vo. 


2s. 6d. 
PHYSIOGRAPHY for BEGINNERS. 
By A. T. SIMMONS, B.Sc. Globe 8vo. 2s. 6d. 
PHYSIOGRAPHY for ADVANCED 
STUDENTS. By A. T. SIMMONS, B.Sc. Globe 8vo. 


s. 6d. 
PHYSIOGRAPHY: an Introduction to 


the Study of Nature. With Illustrations and Coloured 
Plates. By T. H. HUXLEY, F.R.S. Crown 8vo. 6s. 


THE PLANET EARTH. An Astro- 


nomical Introduction to Geography. By Prof. R. A. 
GREGORY, F.R.A.S. Globe 8vo. 2s. 


SHORT STUDIES IN NATURE) 


KNOWLEDGE. An Introduction to the Science of | 


Physiography. By WILLIAM GEE. Crown 8vo, 3s. 6d. 
Part I. separately sewed, Is. net. 

PHYSICS of the EARTH'S CRUST. 
By the Rev. O. FISHER, M. - +» F.G.S. Second Edition, 
altered and enlarged. 8vo. Se 

ELEMENTS CRYSTALLO- 
GRAPHY FOR STUDENTS OF CHEMISTRY, 
PHYSICS, AND MINERALOGY. By GEO. H. 
WILLIAMS, Ph.D. Crown 8vo. 6s. 

HANDBOOK OF CLIMATOLOGY. 


By Dr. JULIUS HANN. Translated by R. de Courcy 
Ward. 8vo. 12s. 6d. net. 


MACMILLAN AND CO., LIMITED,- LONDON. 


Being a description of the Geologic and of the Economic 
conditions obtaining in the Klerksdorp district, Transvaal 
Colony. By G. A. DENNY. Fully illustrated with Plans, 
Sections, a complete Map of the Klerksdorp district, and 
a Geological Map of the same area. Royal 8vo. 42s. net. 


The DIAMOND MINES OF SOUTH 


AFRICA. Some Account of their Rise and Development. 
By GARDNER F. WILLIAMS, M.A. _ Illustrated. 
Royal 8vo. 42s. net. 


GOLD MINES OF THE RAND. 


Being a Description of the Mining Industry of the Wit- 
watersrand, Transvaal Colony. By FREDERICK H. 
HATCH (Mining Engineer) and J. A. CHALMERS 
(Mining Engineer). With Maps, Plans, and Illustrations. 
Super Royal 8vo. 17s. net, 


FIRST BOOK OF PHYSICAL GEO- 


GRAPHY. By RALPH S. TARR, B.S. Crown 8vo. 
6s. net. 


ELEMENTARY PHYSICAL GEO- 


GRAPHY. By RALPH S. TARR, B.S., F.G.S.A. 
Crown 8vo. 7s. 6d. net. 


GEOLOGY & GENERAL PHYSICS. 


By Lord KELVIN, D.C.L., F.R.S., F.R.S.E. With 
Illustrations. Crown 8vo. 7s. 6d. [Nature Series. 


TEXT-BOOK of PALAEONTOLOGY. 


By Prof. KARL A. VON ZITTEL. Translated by 
CHARLES R. EASTMAN, Ph.D. Vol. I. 8vo. 25s. net. 
Vol. II. ros, net. 


A TREATISE ON ORE DEPOSITS. 


By J. A. PHILLIPS, F.R.S. Second Edition. Revised 
and Re-written by H. LOUIS, Professor of Mining, 
Durham College of Science. 8vo. 28s. 


MINERALOGY. An Introduction to 


the Scientific Study of Minerals. By Professor HENRY A. 
MIERS, DSc., M.A., F.R.S., Vice-President of the 
Geological, Chemical, and Mineralogical Societies. With 
2 Coloured Plates and 716 Illustrations in the Text. 8vo. 
25s. net. 
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£10 . 10 SWISS SKATING AND TOBOGGANING Tours to 
. Grindelwald or Adelboden. Ten days’ hotel accommo- 
dation, and return tickets. ca 


Dr. LUNN’S & Mr. PEROWNE’S CRUISES. 
‘“ARGONAUT,”’ 3274 tons. 


£21 PALESTINE, EGYPT, GREECE Cruise. Twenty-eight 
days. _ Ticket Dover, Calais, Marseilles included. February 2, 
rg0s- Other Cruises later. 


Secretary, 5 Endsleigh Gardens, Euston, N.W. 


PHGNIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE, 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 
Moderate Rates. Absolute Security. EBlectric 
Lighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 
LOSSES PAID OVER £26,000,000. 


No Tired Feeling 


comes to one after a long ride 
on a B.S.A. Spring Frame Cycle. 
See Handbook, free. 


BSA. B.S.A, Co., Ltd., Birmingham. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 
ROCK SECTIONS. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 
MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, &c. 
Office and Stores :— 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. | 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 


THE MOST PERFECT. 
No Flickering. Superb Mechanism. Price £7 7 0. 
The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 
See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. ~! to the Royal Polytechnic Institution, Dr. H. GRATTAN 
Guinness, &c. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. arvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 


Postage, 4d. Small Illustrated Catalogue, 100 pages, free, 5d. List of | 


$0,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d. ; 
Postage, 2d. Pamphlets Free. CG HUGHES, SPECIALIST, 


Brewster House. 82 Mortimer Road, Kingsland, N. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR -ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY. 


SPECIAL SHOW-ROOM FOR CABINETS. 
pe 0-~ Catalogue (96 pp.) Post free on application, 


N.B.—For ‘ienee and Superiority of Cabinets and 
Apparatus rences are rmit to distinguished 
patrons, h.. sums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


| Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 


true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 
COLLECTIONS IN POLISHED DEAL CABINETS AND BOXES. 


MINERALS, ROCKS, OR FOSSILS. 
| 25 Specimens, 5/6; 50 do., 10/6; 100 do., 21/-; 200 do., 42/-; 
| 300 do., 84/- 
| Adapted for Examinations in Geology and Mineralogy. 
} 


A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 

Hammers, Chisels, Blowpipe Cases, Card Models of Crystals, 
Glass-Capped Boxes, Card Trays, and all Geological and 
Microscopical Requisites. 

Cabinets, Trays, and Glass-Capped Boxes made to order. 

| CATALOGUES GRATIS. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


| Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


| Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price rs. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


‘Communications to the Editor. 
SUBSCRIPTIONS TO “NATURE.” 


TO ALL PLAcEs ABROAD :— 
I 10 6 
Quarterly. .... rer fe) 


The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


| CHARGES FOR ADVERTISEMENTS. 
& 
“Three Linesin Column. ........0 2 6 
One Sixteenth Page oO 
One Eighth Page, or Quarter Column . .0 18 6 
Quarter Page, or Halfa Column... . . I 15 
| Halfa Page, ora Column .......-3 5 9 
660 


* The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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This Catalogue, together with Watson's complete 


METALLURGY. 


plete Outfits. 


METALLURGICAL WORK. 

It contains full particulars of many entirely 
new and unique accessories for facilitating 
application to 
W. WATSON & SONS 
(Established 1837), 

Opticians to H.M. Government, 

313 HICH HOLBORN, LONDON, W.C. 
Awarded 42 Gold and other Medals. 


WATSON & SONS’ 
MICROSCOPES 
observation and photography, and includes 


MICROSCOPES & ACCESSORIES 
FOR 

‘atalogue of Microscopes, will be sent post fr 

Branch—16 FORREST ROAD, EDINBURGH. 


new Optical Bench, new Electric Lamps, new 
Condensers, new Metal Holders, also Com- 


GREAT REDUCTION 
IN GAS 
CONSUMEC, 


RECENTLY 
REMODELLED. 


(Reoresents J type in Oil or 
Gas, giving about 
14 effective horse power.) 


Crossiey's Portable Oil Engine 
received the FIRST PRIZE 
at the Royal Agricultura: 
Show, Cardiff, June, 1901. 


ENGINES DELIVERED.-~ Up to 
the end of 1902, 46,150 engines 
have been delivered, representing 
= 648,421 B.H.P. 


CROSSLEY BROS., LTD... OPENSHAW:; MANCHESTER. 


DALLMEYER’S NEW TELEPHOTO LENS. 


Can be used in front of any THE ADON einai Mounted in Aluminium. 


small lens, without disturbing Measures 3} ins. long, 1} ins. 
4 £ 4 


plates or films which may be diameter, weighs 43 ounces. 
in position. 


Immediate delivery for Stock 
Sizes of Engines. 


PRICE, including Solid Leather 
Case, £3 10 OC nett. 
ILLUSTRATED BOOKLET with 


Specimens of Work 
FREE. 


Can he used alone for higher 
magnification or larger plates. 


An excellent lens for all 
artistic photography. 


Printed by KicHAkp CLAY AND Dons, LimirEp, at 7 & § Bread Sree: Hail, Queen Victoria Street, in the City ot London, and publishe4 by MACMILLAN 
anb Co., LimiTED, at St. Martin's Street, London, W.C., and ‘HE MACMILLAN Company, 66 Fifth Avenue, New York.—Tuurspay, Jan. 7, 1904 
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CROSSLEY ’S GAS ENGINES. 
PATENT. | 
J. EX. DAL. LMEYVER, 25 Newman St., London, W. 


DUBLIN. 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
‘* To the solid ground 
vat Nature trusts the mind which builds for aye.’’-—WorpswortTu. 


No. 1785, VOL. 69] THURSDAY, JANUARY 1. 14, 1904. _{Pasce SIXPENCE 


Registered as a Newspaper at the General Post Office.) (Ali Rights are Reserved. 


VERLAG VON GUSTAV FISCHER IN JENA. 


Soeben erschienen : 


Newton's New Demonstrator’s | 
Transpaque” Lantern. 


FOR ELECTRIC FOR LIME GESAMMELTE ABHANDLUNGEN von ERNST ABBE. Erster 
ARC LIGHT. LIGHT. Band: Abhandlungen uber die Theorie des Mikroskops. 
Mit 2 Tafeln, 29 Figuren im ‘Text und einem Portrat des Verfassers. 

Preis : 9 Mark, geb. 10 Mark. 
TRANSPARENT LEHRBUCH DER EXPERIMENTALPHYSIK IN _ELEMEN- 


Awarded 42 Gold and oth 


AND OPAQUE 
VERTICAL AND 
HORIZONTAL 
PROJECTION. 


ARER DARSTELLUNG. Von Dr. ARNOLD BERLINER. 
tit 3 lithographischen Tafeln und 695 zum Teil farbigen 
Abbildungen. Preis: 14 Mark, geb. 16 Mark 50 Pf. 


UBER DIE KONSTITUTION DER CHROMA- 
ISCHEN SUBSTANZ DES ZELLKERNS. Von Dr. 
THEODOR BOVERI, Professor a. d. Universitit Wiirzburg. Mit 
5 Textabbildungen. Preis: 2 Mark so Pf. 
VERERBUNG AUSLESE IM DER VOLKER. 
Von Dr. HELM SCHALLMAYER, Arzt in Miinchen. 
Sehrift. 6 Mark, geb 7 Mark. 


DENDROLOGISCHE WINTERSTUDIEN. Grundlegende Vorar- 
beiten fiir eine eingehende Beschreibung der Unterscheidungs- 
merkmale der in Mitteleuropa heimischen und_ angepflanzten 
sommergriinen Gehé!ze im blattlosen Zustande. Von CAMILLO 
KARL SCHNEIDER. Mit 224 Textabbildungen. Preis : 7 Mark 
50 Pf. 

STREIFZUGE AN DER RIVIERA. Von EDUARD STRAS- 
BURGER, Prof. a. d. Universitat Bonn. IIlustriert von LOUISE 
REUSCH. Zweite ganzlich umgearbeitete Auflage. 
Preis : 10 Mark, ereg. geb. 12 Mark. 
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NEWTON & CO., 3 FLEET STREET, LONDON. 


NEGRETTI & ZAMBRA’S 
IMPROVED NEW PATTERN COMBINED 


HYGROMETER THERMOGRAPH. 


GILDED SURFACES. 


Can be used with an Aspirator or an 
India-Rubber Pressure Ball. 


THE SMALLEST FORMATION 
OF DEW READILY OBSERVED. 


With 2 Thermometers, Ether Bottle 
and Pressure Ball, in Wooden The above instrument combines in one apparatus the Recording Brr-- 


Travelling Case, meter and Recording T! ermometer, giving thus on one and the samecha:t 
B25 continuous records of the atmospheric pressure and temperature for seven 
days. 
Illustrated price lists of Scientific Instruments Sree by post to ail parts 
of the world. 


JOHN J. GRIFFIN & SONS, NEGRETTI & ZAMBRA, 


20-26 Sardinia Streae’” 38 HOLBORN VIADUCT, E.C. 
Lincoln’s Inn Fields, London. Brancues : 45 CORNHILL, and 122 REGENT STREET. 
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Ty OF CARLISLE. 
PUBLIC LIBRARY, MUSEUM, ART 
GALLERY & TECHNICAL SCHOOLS. 


TULLIE HOUSE. 


" APPOINTMENT OF PRINCIPAL OF TULLIE HOUSE AND 
DIRECTOR OF TECHNICAL INSTRUCTION, 


“The Technical Instruction Committee of the Corporation of Carlisle | 


invite applications for the post of PRINCIPAL OF TULLIE HOUSE 
and DIRECTOR CF TECHNICAL INSTRUCTION in connection 
with the Science and Technical Schools, from persons qualified to give 
instruction in the chief branches of Science and Technical Education, 


organise the work of the Schools, and be responsible for the management | 


and control of the Institution, including the supervision of the Public 
Library, but exclusive of the School of Art and Museum. 

Salary, £300 per annum, with a house and electric light free. A state- 
ment of the duties of the office and conditions of candidature may be 
obtained on application to me the undersigned. 

Applications, accompanied by copies of not more than three recent testi- 
monials (which wil! not be returned), and marked ‘‘ Appointment of 
Principal of Tullie House.” should be addressed to me the undersigned on 
or before the 28th day of Januarv instant. 

Canvassing memb-rs of the Council or the Committee either directly or 
ndirectly is strictly prohibited, ani any breach of this condition will 
immediately disqualify any Candidate. 

Rv order, 
A. H. COLLINGWOOD, Town Clerk. 

Town Clerk's Office, Carlisle. January 14, 1904. 


SOUTH-WESTERN POLYTECHNIC, 


MANRESA ROAD, CHELSEA. 
The Governing Body are about to appoint a new PRINCIPAL on the 
retirement of Mr. Herbert Tomlinson, F.R.S. The duties will be: To 
direct the whole Educational Work of the Institution in its various 


branches—Day Technical College for Men (200), Day College for Women | 


(300), Day School of Art (150), Evening Classes (2000), Domestic Economy 


School for Girls (40)—with the general superintendence of the Secondary | 


Day School for Boys and Girls (300); and to personally undertake the 
Higher Teaching of one Department of Science, Pure or Applied. 

Salary beginning at £600 a year. 

Candidates between the ages of 39 and 50 preferred. 


Applications should be sent in on forms which (together with memorandum | 


of duties) can be obtained at the Institute, to the Secretary, on or before 
February 15, 1904. 


COUNTY CORK TECHNICAL 
INSTRUCTION COMMITTEE. 


WANTED, a TEACHER possessing the Engineering Diploma of a 
~ecognised Technical College or an equivalent qualification. Salary com- 
mencing at £120 to £140 according to experience of teaching, and rising by 
annual increments of £5 to £150 if work is satisfac tory. Applications, 
stating age, qualifications, and full particulars as to training and experience, 
and accompanied by three recent testimonials, should be forwarded not 
later than January 22 to the undersigned, from whom full particulars as to 
duties, &c., may be obtained. The appointment will be made on January 
23, 1904. 

Court House, Cork, Ry order, 

January 11, 1904. J. M. BUCKLEY, Secretary. 


KING EDWARD’S SCHOOL, 
BIRMINGHAM. 
BOYS’ HIGH SCHOOL. 


An ASSISTANT SCIENCE MASTER ‘is required for next term, 
beginning on the rgth inst. Commencing salary, £160. Some preference 
would be given to a Cz umbridge First Classm an, who must, however, have 
adequate Lakoratory experience, especially in Chemistry. Applications, 
accompanied by copies of testimonials, to be sent at once to R. Cary 
Gitson, Esq., King Edward’s School, Birmingham. 


MERCHANT VENTURERS’ 
TECHNICAL COLLEGE, BRISTOL. 


Required immediately, a JUNIOR ENGLISH MASTER. Com- 
mencing salary, £120, or £140 if the candidate is able and wishful to teach 
Evening Classes in theoretical and practical Physics. Candidates must 
state that they have read the printed particulars, which can he obtained 
from the RecisTRAR by sending a stamped addressed envelope. Appli- 
cations must be sent to him not later than January 27, 1904. 


ASSISTANT LIBRARIAN to a leading 


Scientific Society in London desires a post in a similar capacity, or 
would take charge of a private Library. Nine years’ experience. 
Excellent testimonials.—Address ‘‘ W. T.,” c/o R. H. Porter, 7 Princes 
Street. Cavendish Square. W. 


WANTED this term, SCIENCE MASTER 


for Wallingford (dual) Grammar School Subjects: Chemistry, 
Physics, Mathematics. London or Victoria B.Sc. with S. K. Certificate 
preferred. Commencing Salary, £120.— Apply at once by letter to 
Heapmasrter, Wallingford Grammar School, Berks. 


Special Portable Leitner’? Accumulators, 
in lead-lined teak boxes with tight-fitting lids. Improved Plante type 
plates. Suitable for all purposes where an absolutely reliable and 
mechanically robust Accumulator is required. Large stock, rapid 
deliveries ; moderate prices. —Apply AccuMULATOR [Nousraigs, Lrp., 

Woking. 


[Jamuany I4, 1904 


‘UNIVERSITY OF BIRMINGHAM, 


Faculties. 
SCIENCE, ARTS, MEDICINE, COMMERCE. 


SpeciaL Scuoot. oF MopERN LANGUAGES. 
DEPARTMENT FOR TRAINING OF TEACHERS. 


Schools of— 
ENGINEERING, METALLURGY, MINING, BREWING, 
DENTISTRY, 


Leading to Degrees and Diplomas. 


Tue Summer Sessiov comMENCEs APRIL 18, 1904. 

Att Coukses AND DEGREES ARE OPEN TO BOTH MEN AND Wonwen 
STUDENTs. 

In the Medical School there is a separate Dissecting Room for Wonien 
with a qualified Woman Demonstrator. 

Graduates of other Universities may, after two years’ study or research, 
take a Master's Degree. 


with all will be sent on application to the 


COACHING 


(THEORY AND PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY i. 
MEDICAL EXAMS. 

Especial Course of Instruction in THERAPEUTICS, PHARMA. 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 


EXAM. 
FREDERICK DAVIS, The Laboratories, 
49 and Imperiat Buitpincs, LupGate Circus, E.C. 


TUITION BY CORRESPONDENCE. 
MATRICULATION, B.A. AND B.Sc. EXAMINATIONS, 
Civil Service Appointments, Law, Medical and other preliminaries. 
Cuition in any subject: Physics, Chemistry, Mathematics 
Mechanies, Psychology, Logic, Political Economy, Latin, Greek, 
“rench, German, ltalian, Book- keeping, &c. Tutors : Graduates of Oxford, 
Cambridge, London, and Koyal Universities, Prizemen, Science Medalists. 
—Address, Mr. J. CHARLESTON, B.A., Burlington C orrespondence College, 

Crescent Grove, Clapham Common, "London, S.W. 


PRACTICAL AND THEORETICAL TUITION. 


In PHYSICS, CHEMISTRY, PHYSIOLOGY, GEOLOGY and 
WOTANY. Individual Instruction. 
R. C. T. Evans, B.Sc.(London), 
Director of the 
HeaTucotTe Science LABORATORIES, 
9 Heathcote Street, Gray's Inn Road, W.C. 


PATENT OFFICE APPOINTMENTS. 


Instruction in all the subjects of this Examination, in Day and Evening 
Classes. Nine students gained appointments at the July Examination. 
Birkbeck College, Breams Buildings, Chancery Lane, E.C. 


SCIENTIFIC BOOKS FOR SALE.—A 


complete set of the Journal of the Institution of Electrical Engineers 
from the commencement up to 1895 inclusive, bound in half calf 
uniform ; twenty-four vols. for £9. fhis is more than 30 per cent. 
cheaper th: an second-hand dealers’ price. Also latest editions of 
Rayleigh’s “ Sound” and Maxwell's “ Electricity,” and many others 
cheap. An opportunity for libraries of Colleges and Technical Insti- 
tutes, &c.—Write Executor,” Nature Office. 


FOR SALE.—Cheml. Industry Journal, ’93 ; 


Analyst, g1-'93; Cheml. Soc. Procdgs., ‘953 Abstrts. organic, 
93-95; various Linnean !rnls. and Trans.—** F.,” c/o NATURE. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN.- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 

al, thorough acquaintance with Modern Languages). Sere, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W. 


DRAWING 
INSTRUMENTS. 


Send for our Special Fly Lists of 
Microscopes, Pocket Aneroids, 
and Preparatory Geometry Sets 

of Instruments. 


MANDER, Ltd., 


ASTON 
61 OLD COMPTON STREET, LONDON, W. 
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BOILING FLASKS, BEAKERS, 

RETORTS, TEST TUBES, TUBING 

FOR EXPLOSION FURNAC CES, 
COMPOUND TUBING (D.R.P.) 


Resisting in a high degree sudden 
changes of temperature and the 
action of corrosive chemicals. 


Combustion Tubing for Elemen- 
Mark. (ary Analysis. Price-list_ sent free) 


on application 


SCHOTT & GEN. G/assworks, Jena (GERMANY). 
The jen @ oom te in the U.K., on sale > the following firms : 
Abe anchester. 

A. & J. SMITH. “23 and 25 St. FREDK. MTACKSON & Co., 

Nicholas Street | 14 Cross Street. 
. E. BECKER & CO. (W. and 
F George, 159 Co., L hee Bridge. 
d 160 Great Charles Street. BAIRD & ete. (London) 
PHILIP HARRIS & Co., Ltd., Ltd., +, Cross Street, Hatton 
Edmund Garden, E.( 
_E. BECKER & co. W. ana F-E. BECKER & Co. (W. and 
George, Ltd., 182 J. George, Lid., Successors), 


(reat Brunswick Street. Barden E Hatton ‘wall, Hatton 


HILIP HARRIS & Co., Ltd. E. 
17) Great Street. GALLENKAMP & Co., Ltd., 
19 20 Sun Street, Finsbury, 

BECKER ‘CO. (W. and 
“ George, Ltd., Successors), 36 JOHN J. GRIFFIN & SONS, 
Renfrew Street. Ltd., 20-26 Sardinia Street, 
Leeds. Lincoln's Inn Fields. W.C. 

REYNOLDS & BRANSON, Ltd., TOWNSON & MERCER, 34 


14 Commercial Street. Camomile Street, E.C. 


METAL 
DIFFRACTION 
GRATINGS 


Plane Diffraction Gratings of high quality 
now being cut by Lord Blythswood can be 
supplied in all sizes. 


“JENA LABORATORY GLASSWARE. 


Full particulars on application to the Agent, 


ADAM HILGER, 75a Camden Rd., London, N.W. 


SPINTHARISCOPES 


as devised by SIR WILLIAM CROOKES. 

Showing the Scintillations of Radium. 
PRICE WITH LENS ie nee £1 1s. 
As Microscope SLIDE.. 10s. 6d. 

ga Nature says: “ The instrument is very satis- 
factory, and shows the scintillations wonderfully well ; 
it provides a convenient means of observing the action 
of radium, and can be recommended as a waistcoat- 
pocket instrument of scientific vaiue.” 


A. C. COSSOR, 54 Farringdon Rd., London. 


SECCOTINE 


**T shall always keep some Seccotine in the house. 
** does all you claim for it—sticks everything. I used it bs 
“large glass shade of a reading lamp; which, of course, 
‘* becomes hot when in use. It is now some weeks since I 
‘*repaired the shade, and it appears to be as good now as 
**it was before it was broken.”—/x/ract from a late Letter 
received by the Proprietors. 
SOLE PROPRIETORS— 


M‘CAW, STEVENSON & ORR, Ltd., Belfast. 


31 & 32 SHOE LANE, LONDON, E.C. 


Send for a FREE SAMPLE to test. 
Seccotine is on sale everywhere. Tubes, Sixpence. 


LIQUID AIR ano LIQUID HYDROGEN. 


Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard pat- 
tern, and numbers are in use in University Laboratories and elsewhere in 
various countries. The whole apparatus is neat and compact and its parts 
omy easily moved ; the Liquefier, without stand, being a cylinder 17 inches 
high and 8 inches in diameter. 

It begins to liquefy air in from 6 to 10 minutes after the admission of air 
at from 150 to 200 atmospheres pressure, making over a litre of liquid per 
hour. 

It requires no auxiliary refrigerant and produces a perfectly clear liquid 
which requires no filtering. 

The operator has only one gauge to watch and one valve to control 

HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W. 
TRAVERS for use in conjunction with Air-Liquefier. 


For Prices and Particulars apply to the Sole Makers :— 


BRIN’S OXYGEN COMPANY, LIMITED, 
ELVERTON STREET, WESTMINSTER, S.W. 


Tue PHOTO AUTOCOPYIST 


(a simplified form of Collotype without elaborate plant) for repro- 
ducing from negatives an unlimited number of splendid permanent 
prints, in any colour, equal to Silver, Platinotype, or Bromide 
prints. From 5S/- 
Nature says:—‘‘ As a means of quickly obtaining per- 
manent prints Srom photographic negatives it should prove 
extremely useful.” 


THE BLACK BOX, 


a light compact laboratory, indispensable to p roe Photo- 
graphers, &c., for changing plates in daylight. 


Write for Specimens, fe... or call and see these useful 
Inventions. 


AUTOCOPYIST CO. 9 
64 Queen Victoria Street, LONDON, E.C. 
ALP AL RAL ALP 


SANGER - SHEPHERD 
COLOUR PHOTOGRAPHY. 


LARGE CAMERAS FOR 
THREE - COLOUR - WORK 


With slide past holder for filters behind 
lens, and Repeating back for plates. 


APPLICATION. 


DETAILS ON 


Write for new illustrated price list, mentioning NATURE,or call to see 
transparencies and paper prints by Tue SANGER-SHEPHERD process. 


SANGER-SHEPHERD & CO., 5, 6, 7 Gray’s Inn Passage, 
Red Lion Street, Holborn, London. 
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NA TURE 
THE “ARISTON” 
| FINE ADJUSTMENT 


(PATENT) 


FOR MICROSCOPES 


[JANUARY 14, 


PATENT TUge 


FOR 


SPECTRUM 
ANALYSIS. 


Specially adapted for the New Gases 
Argon, Helium, &c., either singly or jn 
combination. Shows the Spectrum of 
any Gas to a degree mever be/ ve 
attainable, 


| most instruments when slight pressure 

| is exerted in giving movement to the 

Micrometer screw when focussing an 
object. 


pe See Notice in Nature, 
November 6, 1902, page 15. 


LIS Ss PO ST T FREE. M MIDE of 


JAMES SWIFT & SON, early in February. Enquiries are invited. 
A. GALLENKAMP & CO., LTD., 
81 TOTTENHAM COURT ROAD, LONDON. | 19 g 9; SUN STREET, FINSBURY SQUARE, LONDON, E.C’ 


RECENTLY ISSUED. 


NEW ILLUSTRATED MICROSCOPICAL CATALOGUE, 


Including Stands and Accessories of every kind. 
Also the NOVEMBER issue of our LIST of 
SECOND-HAND INSTRUMENTS, 


consisting of over 1000 articles by the best makers in , 
the various departments of science. «4 


POST FREE TO READERS OF ‘*NATURE.” 
C. BAKER, 244 HIGH HOLBORN, LONDON, W.C. 


Special Warning. 


owe should beware of so-called 
Pattern” when of ered to 

them. Insist on secing this trade 

mark. 

B.S.A. Co., Ltd., Birmingham. 


ORIENT-PACIFIC LINE PLEASURE 
CRUISES. 


To Palestine, Beyrt, &c. 


Syracuse, Santorin, Rhodes, K renia,’ Beyrout, Jaffa, Port HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 


Said, Alexandria, Haifa and Naples, Fares from 40 Guineas THE MOST PERFECT. 
upwards. U No Flickering. Superb Mechanism. Price £7 7 0, 
REEN & C e ffice : 
Managers The Moto-Photo Camera for taking the Pictures. 
(AN DERSON, ANDERSON & CO. } Fenchurch Avenue Illustrated Lists, 2d. 


For passage apply to the latter firm at 5 Fenchurch a London, See Mr. Hucues' PATENT COMBINATION OPTICAL LANTERN, 
E.C., or to West End Branch Office, 28 Cockspur Street, S.W | &c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 


| success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
Magnificent Results. Docwra Triple, Prize Highest 
Award. <7 to the Royal Polytechnic Institution, Dr. H. GratTan 


ntern 4-inc’ ‘ondensers, 4-wic mp, Portrait Combination front 

; TWO& A-HALF per cent INTEREST Lenses, 18s. 6d. Marvellous value. Science Lecture Sets. Novelties. 

, allowed on Deposit Accounts repayable on Demand The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 

d Current Accounts opened. 2 Interest allowed on Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 

bs "y minimum monthly balances when not drawn below £100. Postage, 44. Small Illustrated Catalogue, 100 pages, free, 5d. List of 
‘ y Advances made to Customers, and all General Banking 60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d. ; 

: , Business transacted. Postage, ed. Pamphlets Free. W. C. HUGHES, SPECIALIST, 

Apply Sec, Southampton Bldgs, and High Holborn, London, Brewster House, 82 Mortimer Road, Kingsland, N. 


THE PHYSICAL W. 
A JOURNAL OF EXPERIMENTAL AND THEORETICAL PHYSICS, 
Conducted, with the co-operation of the AMERICAN PHysicAL Society, by EDWARD L. NICHOLS, 
ERNEST MERRITT, and FREDERICK BEDELL. 
PRICE 3s. NET. 
CONTENTS FOR NOVEMBER. 

The Luminous Efficiency of Vacuum Tube Radiation. By E. R. Drew.—On Electrifications Produced by Gases that have 
been Exposed to Roentgen Rays. By John Zeleny.—On the Radiant Efficiency of the Nernst Lamp. By L. R. Ingersoll.— 
(Juaternions in Electrical Calculations. By Olin J. Ferguson.—A Constructian for Direc'-Reading Scales for the Slide Wire 
Bridge. By Edgar Buckingham.—A Method for the Comparison of Low Resistances. By Frank Wenner. 


MACMILLAN & CO., LIMITED, LONDON. 


SCIENTIFIC WORTHIES.- 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. LORD KELVIN. SIR RICHARD OWEN. DMITRI_IVANOWITSH MEN- 

‘ THOMAS HENRY HUXLEY. BARON ADOLF ERIK NOR- JAMES CLERK MAXWELL. | DELEEF. 

UDALL | me JAMES PRESCOTT JOULE. | PASTEUR. 

SIR GEORGE GABRIEL SIR HOOKER WILLIAM SPOTTISWOODE. sIR ARCHIBALD GEIKIE. 
STOK WILLIAM HARVEY. ARTHUR CAYLEY. | LORD LISTER. 

SIR CHARLES L SIR GEORGE B. AIRY. SIR C. W. SIEMENS. STANISLAO eps ga 
ROBERT WILHELM BUNSEN. EAN, BAP | JAMES JOSEPH SYLVESTER. {in WILLIAM HUGGING. 


N.B.—The Portraits of Sir A. Geikie, Lord Lister, Prof. Cannizzaro, Prof. von Kolliker, Prof. S. Newcomb, 
and Sir W. Huggins belong to a New Series and are Photogravures. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each ; or the Series of 33 Portraits ina Handsome 
Portfolio for £8 10s., carriage paid. The Portfolio may be had separately, price 6s. 


Cueques AND Money Orvees PAYABLE TO MacmILtan & Co., OFFICE OF “NATURE,” ST. MARTIN’S ST., LONDON, W.C. 
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INTRODUCTION. ... 


DURING the last six years the number of students attending Technical Institutions has risen to something like half a 
million, and is increasing daily. This large body of intelligent and industrious people has had no organ hitherto. 
‘*Technics” will endeavour to take that position. 
It will discuss all matters that are of interest to Technical Students, and will be a medium of interchange of ideas 
between them. It will give information indispensable to them in their work. 
Hitherto the students in one Institution have not known what is going on in another, either in Great Britain, in 
Germany, America, or elsewhere. ‘‘ Technics” will keep them informed. 
Eminent men connected with technical science have already promised their support, advice, and co-operation. 
We shall publish articles written by men who speak with knowledge, experience, and authority. 
We shall award a large number of substantial money prizes to students and teachers. 
We shall award the sum of £200 and a gold medal to the best student of the year, who will earn what we hope 
will become the coveted title of ‘* Technics” Prizeman. 
. GEORGE NEWNES, LimiTep. 


The Magazine for Technical Students. 


PLP LOLOL IO LO 

Devoted exclusively to matters of special interest to technical students. It aims at furthering 
the cause of Technical Education generally. 

Questions relative to all branches of Technology will be fully discussed and illustrated. 


** Technics ’’ contains authentic information useful to students in their work and is the medium 
of the interchange of ideas between students attending Technical Institutions. 


Now Ready. JANUARY. Ninepence Net. 
Some of the Principal Contents :-— 

LORD KELVIN. A Biozraphical Sketch and full-page Portrait. 

PROGRESS OF THE MONTH IN SCIENCE AND TECHNOLOGY. 

SIR WM. DE W. ABNEY, EK.C.B., D.Sc., F.R.S. On Technical Education. 

METALLOGRAPHY, OR THE INTERNAL STRUCTURE OF METALS. Illustrated from Photo- 
micrographs. By A. H. Hiorns. 

RADIUM. An Illustrated Article by Edwin Edser, A.R.C.S. 

SOME SUGGESTED SCHEMES OF TEXTILE DESIGN AND MANUFACTURE. By Prof. R. 
Beaumont, M.I.M.E. Fully Illustrated. 

SIR WILLIAM WHITE, K.C.B., F.R.S. On Technical Education. 

THE CONTINUOUS-CURRENT DYNAMO. By H. M. Hobart. M.I.E.E. Profusely Illustrated by Diagrams. 

PRESENT-DAY MURAL DECORATION. By Arthur Seymour Jennings. 

CHARLOTTENBURG. The Berlin Technical High School. Illustrated from Photographs and Plans. By Prof. W. E. 
Dalby, M.A., M.I.C.E. 

PROFESSOR WERTHEIMER. On Technical Education, and the maintenance of our Industrial and Commercial position. 

RAPID STEEL-CUTTING. By Prof. J. T. Nicolson. 

THE MODERN ART OF DYBING. By Reginald Brown, F.C.S. 

ON THE TRAINING OF CHAUFFEURS. By Sidney H. Wells. 

ON THE DIAGRAMMATIC ILLUSTRATION OF CLASS LECTURES. By Wilfred J. Lineham, M.I.C.E., 
M.I.E.E., M.I.M.E. Profusely Illustrated by the Author's Diagrams. 

QUESTIONS AND ANSWERS ON SCIENCE AND TECHNOLOGY, &c., &c., &c. 


£200 and a COLD MEDAL for the “Technics” Prizeman. £100 in Prizes offered in this issue. 


GEORGE NEWNES, Ltd., 5—12, SOUTHAMPTON STREET, 


T 
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Whence ? Wherefore ? 
Whither ? 


THESE ()uestions have vexed mankind ever since the 
primeval dawn of intellect flooded the chaos of speechless 
organisms. 

METAPHYSICS, in its attempts to solve these ques- 
tions, has left behind it nothing but colossal monuments 
of its FaArLures. In the 


NATURE OF MAN 


By ELIE METCHNIKOFF, 
Professor in the Pasteur Institute. 
With Illustrations. 12s. 6d. net, 


Science steps forth, fresh from its interrogation of a million 
forms of organic life, with its inductively reasoned view of 
the problems of existence, and based thereupon A New 
Goal for Human Endeavour. 

No politician, no administrator o: our laws, no pro- 
fessional man, no intelligent father or mother, should 
neglect the reading of this great epoch-making work. 

Daiwin’s *‘ ORIGIN OF SPECIES” revolutionised our 
views ot man’s place in the Universe. The NATURE 
OF MAN is destined to revolutionise our ideals. 


WM. HEINEMANN, 24 Bedford St., Strand, London, W.C. 


Leach’s Lantern Microscope 


This Lantern Attachment is by far the most efficient 
of all the instruments yet introduced for the produc- 
tion of Microscopic objects upon the screen. Mr. 
Leach’s improvements, and the high-class quality of 
its lenses, combine to give better definition than has 
hitherto been attained even at the most extravagant 
prices. It can be attached to any ordinary limelight 
lantern by screwing it into the flange which carries 
the usual lantern objective. Any good ordinary 
objective can be used, but specially selected ones for 
flatness and largeness of field answer the best. 


#9 : 10: oO. 


JAMES WOOLLEY, SONS & CO., Ltd., 
VICTORIA BRIDGE, MANCHESTER. 


Chemical and Physical Apparatus of every description. 
CATALOGUES ON APPLICATION. 


JUST OUT. With over 750 pages, 37 Plates ond 450 Illustrations (com- 
prising nearly 100 Micro-Sections of Steel), Diagrams of Plant and 
Machinery. &c. 25s. net. 

THE METALLURGY OF STEEL. 

By F. W. HARBORD, Assoc.R.S.M., F.I.C., 
Consulting Metallurgist and Analytical Chemist to the Indian Government, 
Royal Indian Engineering College, Coopers Hill. 

With a Section on 
THE MECHANICAL TREATMENT OF STEEL. 
By J. W. HALL, A.M.Inst.C.E. 

ApripGep Conrents.—The Plant, Machinery, Methods and Chemistry 
of the Bessemer and of the Open Hearth Processes (Acid and Basic)—The 


GRIFFIN'S NEW BOOKS. REYNOLDS & BRANSON, Lt, 


| 


Mechanical Treatment of Steel, comprising Mill Practice, Plant and | 
Machinery—'l he Influence of Metalloids—Heat Treatment—Special Steels 


—Microstructure—Testing—Specifications— Index. 


JUST OUT. With a Folding Plate and over 250 Illustrations. 7s. 6d. net. 


ELEMENTS OF MINING AND QUARRYING : 


INTRODUCTORY TEXT-BOOK. 
a Sir C. LE NEVE FOSTER, F.R.S., 
Professor of Mining, Royal College of Science. 

GENERAL ConTENTs.—Introduction — Occurrence of Minerals — Pro- 
specting — Boring — Breaking Ground — Supporting Excavations — 
Exploitation—Haulage or Transport—Hoisting or Winding—Drainage— 
Vv entilation—Lighting—Descent and Ascent— Dressing, &c.—Index. 


JUST OUT. Tuirv EnGtisu Epitrion. Thoroughly Revised and 
Greatly Enlarged. 7s. 


THE CYANIDE PROCESS OF COLD EXTRACTION. 
A TEXT-BOOK FOR METALLURGISTS AND STUDENTS. 
By JAMES PARK, F.G.S., M.Inst.M.M., 

Professor of Mining and Director of the Otago University Schoal of Mines. 
Conrrents.—The MacArthur Process—Chemistry of the Process—Labora- 


tory Experiments—Control Testing and Analysis of Solutions—Appliances | 


for Extraction The Actual Extraction — Application of the Process— 
Leaching by Agitation —Zinc Precipitation—The Siemens-Halske Process— 
Other Cyanide Processes—Antidotes for Cyanide Poisoning—Cyaniding in 
New Zealand. 

‘‘Amongst the BEST OF EXISTING TREATISES ON THIS SUBJECT.”— 
Mining Journal. 


Lonvnon: CHARLES GRIFFIN & CO., Lro. 
Exerer Street W.C. 


Scientific Instrument Makers to the Indian 
Government and Gene and Art Department. 


LABORATORY FURNISHERS AND 
MANUFACTURING CHEMISTS. 


NEW PHOTOGRAPHIC DARK ROOM LAMP 


THE “RYSTOS” 
ELECTRIC LAMP 


(No. 1 
For Standing or Hanging, with Cord and 
Plug to fit ordinary lamp socket, and 
Reversing Switch. The insulated switch 
handle on top will be found safe and well 
adapted for turning on the current to 
either ruby or white light, or instantly 
exchanging the one for the other. The 
white light is convenient when making 
bromide prints, transparencies, &c. The 
ruby glass provided is of speciai quality, 
being spectroscopically tested. It gives 
a soft diffused light, while its semicircular 
shape secures the illumination of the 
whole developing table. 

Dimensions, 4 in. x 8} in. 
Price £1 Is. 


(When ordering, please mention voltage. ) 


LAMPS FOR GAS ALSO WITH BYE-PASS. 
New Photographic Requisite List on application. 


14 COMMERCIAL STREET, LEEDS. 


civ NATURE 
| 
4 — IN MANCHE STEW 
i 
| 
43 
MANU 
spe 
Ever} 
tion if ¢ 
The 
Spork | 
NEW 
whe 
HOSPI 
The M 
Ste 
JOINT 
Co 
hal 
hed 
A 
WI 
| 
LAs 
| 
, 
4 
@ | Rey ~ —— 
ia 
. 


JANUARY 14, 1904] 


— 


433 STRAND, LONDON. 


other Scientific Instruments and Engineering 
Appliances to the Government Departments. 


Special Patterns of Instruments made to order. 

Every Instrument is absolutely guaranteed and will be shown in opera- 
tion if desired. 

The illustration (0°4 in. to the ft. scale) is from a photograph of the 44-in. 
Spark on Coil designed and made by my firm for W. SpoTTiswoope, 
Esq., F.R.S. 

NEW TRIPLE-POLE MERCURY BREAK, giving a stream-like effect 
when used wit 
any Induction Coil), £6 6s. 

HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 

The Model Apparatus adopted for South Africa, with Batteries, small 

ream Motor, &c. SETS OF X-RAY APPARATUS suitable for 
Field Hospitals, from £50. 

HIGH FREQUENCY APPARATUS of the latest models. 

JOINTLESS SECTIONS if ordered, single wires, flat and conical, roin. 
Coils 4000 ohms R, very thick discharge. Commercial series about 
half of catalogue prices. Primary Coils for 10 to 230 volts. 

PRICES per return post. 


MANUFACTURER of Patented Induction Coils and | 


h Apps’ Patented Induction Coil (this can be fitted to | 


ZEISS’S 


WELL-KNOWN STEREOSCOPIC BINOCULAR 
FIELD GLASSES. 


Dist. between 


eye - pieces = 


+ Dist. between object - glasses + 

PRISMATIC BINOCULARS in all powers and suitable 
for all purposes. 

Extreme accuracy in construction, wide field of view. 


IMPORTANT REDUCTION IN PRICES. 

Apart from the most perfect Optical and Mechanical 
Workmanship, these glasses possess the valuable dis- 
tinctive feature— secured by patents—that the objectives 
are farther apart than the eye-pieces, thereby securing 
enhanced stereoscopic effect. 

The trouble of focussing on each occasion is done 
away with, as the owner only requires to adjust them 
to his eyesight once for all. 


WE INVITE COMPARISON WITH EVERY OTHER MAKE. 


Special Field-Glasses for Naturalists, magnifyin 
4 times, with extraordinary large field oF es 


CARL ZEISS, 29 Margaret St.,Regent St.,W. 


MARCONI’S 
WIRELESS TELEGRAPH 


LTD 


INDUCTION COILS. 


WE STOCK 
10-in. and 12-in. COILS 


(OTHER SIZES AT SHORT NOTICE) 
ESPECIALLY SUITABLE FOR RONTGEN RAY AND 
HIGH FREQUENCY WORK. 


PERFECT INSULATION. 
HIGHEST EFFICIENCY. 
LOWEST PRICE. 
li//ustrated Ca‘alogue on application to 
18 FINCH LANE, 


E.C. 


For Photography, Unsurpassed for fine definition 


| 
JAYLons Hopson ir 
| Srovcwrow Sreeet Woena LEICESTER, 


Prof. Dalby’s 
Experimental Apparatus 


for illustrating the principle of Balancing 
reciprocating parts. 


Comprising: Four-Crank Model with Angles and part 
adjustable, Set of Accurate Weights, Two Electric Motor... 
Resistance Apparatus, Frame, Springs, and Tvols. 


SOLE MAKERS— 


G. CUSSONS, The Technical Works, Manchester, N.W. 


Experimental Apparatus for Mechanical 
_ Laboratories, Models of Machine details, Dynamo 
details, Sectional Models of the Steam Engine, Oil 
| Motor and Gas Engine, Building Construction 
Models, and Art, &c. 
When making structural alterations in Labora‘orics, see 
our new system of Laboratory Fittings. 


G. CUSSONS, 
The Technical Works, Manchester, N.W 
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EXPLANATORY ILLUSTRATED CATALOGUE, “‘F 5,” 
POST FREE ON APPLICATION. 
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WACMILLAN & LIST. 


FOURTH EDITION REVISED AND ENLARGED NOW READY. 


TEXT-BOOK OF GEOLOGY. 


By Sir ARCHIBALD GEIKIE, F.R.S., D.C.L., D.Sc., &c. In2 Vols. 8vo. 3os. net. 


ROYAL COLLEGE OF SCIENCE MAGAZINE,—‘‘ We may say, at the outset, ‘a good wine needs no bush.’ The 
work has an established reputation, and by the thorough revision it has undergone well deserves to continue in its enjoyment.” 


THIRD EDITION NOW READY. 


INTRODUCTION TO PHYSICAL CHEMISTRY. 


By JAMES WALKER, D.Sc., Ph.D., F.R.S., Professor of Chemistry in University College, Dundee. 
Third Edition. 8vo. 10s. net. 


FRACTIONAL DISTILLATION. By Sypney Younc, D.Sc., F.R.S., Professor of 


Chemistry in University College, Bristol. With 72 Illustrations. Crown 8vo. 8s. 6d. 
ATHENA UM.—“ Will be found useful alike by chemists and physicists, and will be invaluable in the latoratory.” 


NEW IMPRESSION NOW READY. 


AN ELEMENTARY TREATISE ON CONIC SECTIONS AND ALGEBRAIC 


GEOMETRY, WITH NUMEROUS EXAMPLES AND HINTS FOR THEIR SOLUTION ESPECIALLY 
DESIGNED FOR THE USE OF BEGINNERS. By G. HALE PUCKLE, M.A., St. John’s College, Cambridge. 
New Impression. Crown 8vo. 7s. 6d. 


NEW WORKS ON GEOMETRY TO MEET THE NEW REQUIREMENTS. 
A SCHOOL GEOMETRY. By H. S. Hatt, M.A., and F. H. Stevens, M.A. 


Globe 8vo. 

Parts I. and II. Part I.—LINEsS AND ANGLES, RECTILINEAL FiGures. Part II.—AREAS OF RECTILINEAL FiGures 
(Containing the Substance of Euclid Book I.). 1s. 6d. 

Part I[I.—Circies (Containing the Substance of Euclid Book III., 1-34, and part of Book IV.). 1s. 

Parts L., II., and III. 2s. 6d. 

Part IV.—SQUARES AND RECTANGLES. GEOMETRICAL EQUIVALENTS OF CERTAIN ALGEBRAICAL FORMULA (Containing 
the Substance of Euclid Book II. and Book III., Props. 35-37), sewed, 6d. 

Parts I.-IV. 3s. 

Part V. (Containing the Substance of Euclid Book VI., with Additional Theorems and Examples). Is. 6d. 

Parts I.-V. 45. 6d. 


Parts IV. and V. (Containing the Substance of Euclid Book II., Book III., 35-37, and Book VI.) 2s. [ Shortly. 
Part VI. (Containing the Substance of Euclid Book XI., 1-21, together with Theorems relating to the Surfaces and Volumes ot the 
Simpler Solid Figures). [Zn preparation. 


»” This work is based upon the recommendations of the Mathematical Association. 


JOURNAL OF EDUCATION.—‘ Seems quite the best of the new text-books of geometry that have lately been published. 
_ It is moderate in its changes, and excellent as to arrangement-and selection.” 


A NEW GEOMETRY FOR JUNIOR FORMS. By S. Barnarp, M.A., Assistant 
Master at Rugby School, late Fellow and Lecturer at Emmanuel College, Cambridge, and J. M. CHILD, B.A., Cantab., 
Lecturer in Mathematics, Technical College, Derby. Crown 8vo. 2s. 6d. 

*.* This volume contains all the practical and theoretical geometry required for a pass by Junior Candidates in the 

University Locals. 


A NEW GEOMETRY FOR SCHOOLS. By S. Barnarp, M.A., Assistant Master at 
Rugby School, late Fellow and Lecturer at Emmanuel College, Cambridge, and J. M. CHILD, B.A. Cantab., Lecturer 
in Mathematics, Technical College, Derby. Crown 8vo. 45. 6d. 

NATURE,—* There is no doubt that in this work of Messrs. Barnard and Child the teacher will find every requisite for the 
modern teaching of geometry, including a very large number of illustrative examples.” 


PART III. NOW READY. 


THEORETICAL GEOMETRY FOR BEGINNERS. By C. H. Attcock, Senior 
Mathematical Master at Eton. Parts I., II. and III. Globe 8vo. 1s. 6a. each. 
SCHOOL WORLD.—*“* To those teachers who prefer a modified Euclid to text-books which are frankly revolutionary, this 
book will be very acceptable. Undoubtedly Mr. Allcock has succeeded in retaining the good features of the ‘ Elements,’ while 
removing most of those which make Euclid’s work most distasteful to the schoolboy.” 


PRACTICAL EXERCISES IN GEOMETRY. By W. D. Eccar, M.A., Assistant 


Master at Eton College. 2s. 6d. 
MATHEMATICAL GAZETTE,.—“ We welcome heartily Mr. Eggar’s book as one that should supply a widely-felt want. 
a. The _ is well got up: the figures are effectively drawn on an ample scale. We see everywhere signs of a teacher whiose 
art is in his work.” ; 


MACMILLAN & CO., LIMITED, LONDON. 
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Dr. LUNN’S and Mr. PEROWNE’S 
CRUISES. 


‘“ARGONAUT,”’ 3274 tons. 


21 PALESTINE, EGYPT, GREECE Cruise. Twenty-eight 
£ days. Ticket, Dover, Calais, Marseilles included. February 2, 


1goq. Other Cruises later. 


Secretary, 5 Endsleigh Gardens, Euston, N.W. 


PHCNIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


| 
| 
| 
| 


{9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 


ESTABLISHED 1782. 

Moderate Rates. Absolute Security. Hlectric 
Lighting Rules Supplied. Liberal ane Settlements. 
Prompt Payment of Claims. 

LOSSES PAID OVER £26 000,000. 


| scopical and microscopical features of each 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers. Gongs, Shells. and other Curios. 


NEW SYSTEMATIC COLLECTION OF 
335 ROCKS AND THIN 


according to H. Rosensuscu, “‘ El der G leh 
Il. Aufl, Stuttgart, 1901. 


This collection, A, is an extension of the former one of 250 rocks and thin 
sections ; but there are some changes of importance : firstly, a great number 
of new and interesting types of rocks have been added or exchanged 
for others ; secondly, as the ‘‘ Elemente der Gesteinslehre"’ are not only a 
treatise on massive rocks but also on the sedimentary and the 
erystalline schists, this collection also contains the most important 
types of these families of rocks. Great care has been taken to select only 
such rocks which clearly show all the characteristics of the type. 

Again, we have also selected out of this collection two smaller ones, 
B and C, of 250 and 165 specimens respectively. 


The prices are as net 
A. 335 specimens of rocks ... on soe « £19 © © 
335 thin sections, in elegant ae ae eee we £21 0 0 
B. 250 specimens of rocks ... ove obs £8920 @ 
250 thin sections, in elegant case eee ove we £15 10 9 
C. 165 specimens of "rocks ove 10 0 


165 thin sections, in elegant case 
In the same way as before, to each collection will be. "added a peieend 


description in English translation (about 140 pages) of the macro- 
work, containing also a 


description of the petrographical microscope for the use of students. 
COLLECTIONS OF MINERALS, FOSSILS, METEORITES 
PURCHASED FOR CASH OR EXCHANGED. 


Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED 1833. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Suseneseen. Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 
ROCK SECTIONS. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 
MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, &c. 
Office and Stores :— 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
caium ; "Hormiphora (preserved); Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


WATKINS & DONCASTER, 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY 


SPECIAL SHOW-ROOM FOR CABINETS. 


pe Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are ermitt to distinguished 
patrons, Museums, Colleges, ce. 


A LARGE STOCK | nl INSECTS, BIRDS’ EGGS 
D SKINS. 


Birds, Mammals, &c., and Mounted “by First-class Workm:n 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


COLLECTIONS IN POLISHED DEAL CABINETS AND BOXES. 


MINERALS, ROCKS, OR FOSSILS. 


| 25 Specimens, 5/63; 50 war 10/6 5 too do., 2Zi/-; 200 do., 42;-; 


do. 
Adapted for eT in Geology and Mineralogy. 
A large stock of Minerals, Rocks, Fossils and Microscopic Objects jor 
selection. Specimens sent on approval. 

Hammers, Chisels, Blowpipe Cases, Card Models of Crystals, 
Glass-Capped Boxes, Card Trays, and all Geological and 
Microscopical Requisites. 

Cabinets, Trays, and Glass-Capped Boxes made to order. 
CaTALoGuEs GRATIS. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


Communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 


& 
To ALL PLacges ABROAD :— 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


| CHARGES FOR 


*Three Linesin Column... .....0 2 6 

One Sixteenth Page . . o10 Oo 

One Eighth Page, or Quarter Column o18 6 
Quarter Page, or Halfa Column. . . . .1 15 © 

Halfa Page, oraColumn .......-.3 5 O 
| Whole Page . .6 6 0 
* The first line being i in heavy type ii is charged for as ‘Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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ESTABLISHED 1798 (OVER A CENTURY). 
| RETAIL—89 BiSHOPSCATE STREET WITHIN, E.C, WHOLESALE—34 CaMOMILE Stree? 


Scientific Apparatus Manufacturers and Laboratory 
| Outfitters to the Home and Colonial Departments o; 
| H.M. Government, Scientific Institutions, Colleges, 
and the various Industries throughcut the World. 


THE UNIVERSAL 
DENSIMETER 


for finding the relative density of any body 
which is not in the gaseous state. 


ELECTRICAL MAGNETS OF ALL KINDS 


FOR PHYSICAL WORK. 


In fieding the relative density of liquids it supplies the place 
| of an accurate specific gravity bottle. 
The volume of solids, regular or irregular, may be accurately 


NEW FORM OF ELECTRO-MAGNET FOR MEDICAL WORK. 


determined. 


for United Instructions for using the Densimeter are supplied with each 
AX KOHL’'S world-famed instrument. 


PHYSICAL APPARATUS. Price 18/6. 


Nature says They supply almost everything required for teach- 
ing purposes in a phys: scal laboratory. Their goods are well known, | 


and much of the apparars is extremely well arranged for th | 
which it is designed.” Sole Makers— 


ISENTHAL & CO., TOWNSON & MERCER, 
85 MORTIMER STREET, LONDON, W. 34 CAMOMILE STREET, E.C. 


Contractors to the « Admiralty, War, India, and Colonial Offices, &c. 


MULLER, ORME CO. 


CONTRACTORS TO HIS MAJESTY’S GOVERNMENT, 


148 HIGH HOLBORN, LONDON, W.C. 


MANUFACTURERS OF APPARATUS FOR TEACHING 


CHEMISTRY, PHYSICS, MECHANICS, 
HYDROSTATICS, &c. 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. 
CATALOGUES POST FREE. STUDENTS’ SETS OF APPARATUS. 


WRITE TO 


The London Stereoscopic Company, 


106 & 108 Regent Street, W., 
and 54 Cheapside, E.C. 


Their New ILLUSTRATED CATALOGUE of Stereoscopic Cameras 
and Accessories will be forwarded by return. 


Sole London THE CLYDE MOTOR CYCLE. 


bri: nted by KicHAKD CLAY AND >oNS, LIMITED, at 7° Bread Suree: Mi, Queen Victoria Sircet, y 
Co., LimiTED, at St. Martin ’s Street, London,W. C., and THE MacmiLcan Company, 66 Fifth New York. —Tuvus! SDA AY, 1904. 
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A WEEKLY ILLUST 


~ 


RATED JOURNAL OF SCIENCE 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.’’—WoRDSWORTH. 


[PRICE SIXPENCE 


No. 1786, VoL. 69] THURSDAY, JANUARY 21, 1904. 


Registered as a Newspaper at the General Post Office.] 


[All Rights are Reserved. 


‘NEW LANTERN SLIDES. 


SEASON 1903-1904. 


Ambulance—First Aid. | 

America, North. 

Among the London Poor. 

Armies, Types of Foreign. 

Bacteriology of Trcpical 
Diseases- Filaria. 

Balkans Revolt. 

British Dominions beyond the 
Seas. British Navy. 

Burmah, 

Canada. 

The Cave Dwellers of Equa- 
torial Africa. 

Consumption—the Open-Air 


ure. 
Delhi and the Durbar. 
Dore’s Bible. 
Evolution of a Frog. 

Firing a Lyddite Shell. 
Fungi—British, Esculent, Non- 
Edible & Poisonous Species. 

Greece. 
Holy Land. 
Humorous Drawings. 


Hymns, Illustrated. 
India. 


Italy. 

King Edward VII.’s_ Reign, 
Events in. 

**Knowledge,” New Series. 

Life of Lord Salisbury. 

London and London Life. 

Mediterranean, Shores of. 

Natural History. 

New Testament. 

Sea Pictures. 

Shakespeare’s Plays, Char- 
acters trom. 

South Pacific Islands. 

Sports and Pastimes. 

Submarine Warfare. 

Switzerland. 

Timber, Growth of, &c. 

Tissot’s Life of Our Lord Jesus 
Christ. 

Tissot’s Old Testament Series 

Up-to-Date Subjects. 

Wireless Telegraphy. 


Supplementary List of Lanterns and Slides, Post Free. 


NEWTON & CoO., 
By Royal Warrant Opticians, &c., to His Majesty the King, 
3 FLEET STREET, LONDON. 


REYNOLDS & BRANSON (Utd. 
Chemical and Scientific instrument Makers to the Indian 
Government and Science and Art Department. 
LABORATORY FURNISHERS and MANUFACTURING CHEMISTS 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied? 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and Electricity. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
lilustrations, free on application. 
Desicns oF BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 
LEEDS. 


14 COMMERCIAL STREET, 


THE NEW BOOK 


PRICE ONE SHILLING. 


Containing an original description of the principles and 
function of the photographic lens. Together with the 
latest workshop methods. 

Then there follows a series of chapters on practical 
photography and the effect of lenses on results. The 
chief types are discussed and compared by means of 
original diagrams. Also an appendix on the Gauss 
Theory and on a new system of lens testing. The book 
is entitled 


“PHOTOGRAPHIC LENSES: 


A SIMPLE TREATISE.” 
By CONRAD BECK and HERBERT ANDREWS. 


POST FREE 31/3 
350 Pages, 45 Engravings, 150 Diagrams, Cloth Bound. 


EDITION DE LUXE, 3/6 POST FREE. 


R. & J. BECK, Ltd., 68 CORNHIIL, LONDON. 


NEGRETTI & ZAMBRA’S 
NEW PATTERN COMBINED 


BARO-THERMOGRAPH. 


BZAMBRA 

The above instrument combines in one apparatus the Recording Raro- 
meter and Recording Thermometer, giving thus on one and the same chart 
continuous records of the atmospheric pressure and temperature for seven 
days. 

Illustrated price lists of Scientific Instruments (ree by post to ail parts 

of the world. 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT, E.C. 


Brancugs : 45 CORNHILL, and 122 REGENT STREET. 
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UNIVERSITY OF BIRMINGHAM. 


Faculties. 
SCIENCE, ARTS, MEDICINE, COMMERCE. 


Speciat Scuoot. oF MopERN LANGUAGES. 
DEPARTMENT FOR TRAINING OF TEACHERS. 


Schools of— 


ENGINEERING, METALLURGY, MINING, BREWING, 


DENTISTRY, 


Leading t to Degrees and Diplomas. 


Tue Summer Session comMENCEes APRIL 18, 1904. 

Aut Courses AND DeGRegs ARE OPEN TO BOrH MEN AND WOMEN 
STuDENTs. 

In the Medical School there is a separate Dissecting Room for Women 
with a qualified Woman Demonstrator. 


Graduates of other Universities may, after two years’ study or research, 
take a Master's Degree. 


Syllabuses with all information will be sent on application to the 
SECRETARY. 


UNIVERSITY OF LONDON. 
LECTURES ON ADVANCED BOTANY. 
1EN LECTURES on ‘The Morphology and Affinities of the Non- 
Filicinean Families of Vascular Cryptogams” will be given at University 
Cullege, Gower Street, W.C., by Mr. D. H. Scott, M.A., Ph.D., F.R.S., 


on the following Tuesdays, at 4 p.m. :—January 26, February 2, 9, 16, 23, 
March 1, 8, 15, 22, 29, 1904. 
There is no fee for the course ; cards of admission and a detailed Syllabus 
may be obtained on application to the undersigned. 
P. J. HAR LUG, Academic Registrar. 


SCHOOL of SOCIOLOGY and SOCIAL 
ECONOMICS. 


Ten Lectures will be given by Professor Patrick Geddes on ‘‘ Observation 
and Method in Socivlogical Studies” at Caxton Hall, Caxton Street, 
Westminster, on Thursdays, beginning January 21, at 4.30 p.m. Course 
ticket. 75. 6d. 3 Single Lecture, 1s. All inquiries as to these Lectures and 
the other work of the School to be addressed to the Hon. Sec., Mrs. G. F. 
Hit, 10 Kensington Mansions, Karl's Court, S.W. 


CITY OF CARLISLE. 
PUBLIC LIBRARY, MUSEUM, ART 
GALLERY & TECHNICAL SCHOOLS. 


TULLIE HOUSE. 
Aone TMENT OF PRINCIPAL OF TULLIE HOUSE AND 
DIRECTOR OF TECHNICAL INSTRUCTION. 

The Technical Instruction Committee of the Corporation of Carlisle 
invite applications for the post of PRINCIPAL OF TULLIE HOUSE 
and DIRECTOR OF TECHNICAL INSTRUCTION in connection 
with the Science and Technical Schools, from persons qualified to give 
instruction in the chief branches of Science and [echnical Educatioa, 
organise the work of the Schools, and be responsible for the management 
and control of the Institution, including the supervision of the Public 
Lit.rary, but exclusive of the School of Art and Museum. Applicants must 
not exceed 45 years of age. 

Salary, £300 per annum, with a house and electric light free. A state- 
menvt of the duties of the office and conditions of candidature may be 
obtained on application to me the undersigned. 

Applications, accompanied by copies of not more than three recent testi- 
monmils (which will not be returned), and marked ‘ Appointment of 
Pri cipal of Tullie House,” should be addressed to me the undersigned on 
or be'ore the 28th day of Ji anuary instant. 

Canvassing members of the Council or the Committee either directly or 
indirectly is strictly prohibited, and any breach of this condition will 
immediately disqualify any Candidate. 


By order, 
A. H. COL LINGWOOD, Town Clerk. 
Town Clerk's Office, Carlisle. January 14, 1904. 


SOUTH-WESTERN POLYTECHNIC, 


MANRESA ROAD, CHELSEA. 
The Governing Body are about to appoint a new PRINCIPAL on the 
retirement of Mr. Herbert Tomlinson, F.R.S. The duties will be: To 


direct the whole Educational Work of the Institution in its various | 


branches—Day Technical College for Men (200), Day College for Women 
(320), Day School of Art (150), Evening Classes (2000), Domestic Economy 
School for Girls (40)—with the general superintendence of the Secondary 
Day School for Boys and Girls (300); and to personally undertake the 
Higher Teaching of one Department of Science, Pure or Applied. 

Salary beginning at £600 a year. 

Candidates between the ages of 39 and 50 preferred. 

Applications should be sent in on forms which (together with memorandum 
of duties) can be obtained at the Institute, to the sacesrasy, on or before 
February 15, 1904. 


WANTED, THREE MASTERS —(i) for 
Maths. ; (i) for Science at Public School in India; salaries, Rs.300 or 
Ks.350 per month, and quarters ; (iii) for Mod. Langs. at High Schoo! 
in New Zealand; salary, £300. Free passages. Young, unmarried 
men required. Replies can a be sent to enquiries accompanied by 


testimonials, statement of age, &c.—Apply Prof. Lewis, Cambridge. 


BIRKBECK COLLEGE. 


(BIRKBECK INSTITUTION.) 
BREAMS BUILDINGS, CHANCERY LANE, E.c, 
DAY AND EVENING CLASSES. 
SYSTEMATIC SCIENCE COURSES for Degrees (Lectures and Labo 
tory work) under RECOGN og of the UNIVERSITY 


Chemistry MAcKENzIE, Ph.D., D.Sc. 

Physics ... Grivritus, D.Sc, 

ENDLE, 


Zoology ... H. W. “UNTHANK, B.A., B. Sc. 

Geology and Mineralogy Gro. F. Haxris, F.G.S. 

Assaying, Metallurgy & Mining Parcuin, A.R.S.M. 

French, German, Spanish, Russian, Dutch, and Italian. 

EVENING CLASSES are also held in Biology, Physiology, Practica} 

Geometry, Building and Machine Construction, Steam, Theoretical and 

Applied Mechanics, Land and Quantity Surveying, and Estimating. 
Courses for Conjoint Board. Dental and Pharmaceutical Examinations. 
Further information on application to the PriNCIPAL. 


CITY OF LONDON COLLEGE. 


WHITE ST., MOORFIELDS, E.C. 
(Near Moorgate Street and Liverpool Street Stations.) 
PRINCIPAL: SIDNEY HUMPHRIES, B.A., LL.B. 
FIFTY-SIXTH SESSION, 1903-4, 


EVENING CLASSES in ALL BRANCHES of SCIENCE 


| in Languages, Literature and Art 


at almost nominal fees. 

Well-equipped LABORATORIES for Practical Work in 
CHEMISTRY, BIOLOGY, PHYSIOLOGY, BOTANY, 
GEOLOGY, and all branches of PHYSICS. 

Special Classes for London University, Conjoint Board, Pharmaceutical 
and other examinations. Classes are also held in all Commercial Subjects, 
All Classes are open to both sexes; 


Library, Reading and Coffee Rooms open to members. Numerous 
valuable prizes awarded annually. 


Prospectuses, and all other information, gratis on application. 


DAVID SAVAGE, Secretary. 


COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS, 
For particulars ae R. C, T. EVANS, 
eathcote Science Laborator: 
9 Heathcote Street, ony s Inn Road, W.C. 


COUNTY CORK TECHNICAL 
INSTRUCTION COMMITTEE. 


WANTED, a TEACHER possessing the Engineering Diploma of a 
recognised Technical College or an equivalent qualification. Salary com- 
mencing at £120 to £140 according to experience of teaching, and rising by 
annual increments of £5 to £150 if work is satisfactory. Applications, 
stating age, qualifications, and full particulars as to training and experience, 
and accompanied by three recent testimonials, should be forwarded not 
later than January 22 to the undersigned, from whom full particulars as to 
duties, &c., may be obtained. The appointment will be made on January 
23, 1904. 

Court House, Cork, 

January 11, 1904. 


By order, 
J. M. BUCKLEY, Secretary. 


KING EDWARD’S SCHOOL, 


BIRMINGHAM. 
BOYS’ HIGH SCHOOL. 

An ASSISTANT SCIENCE MASTER is required for the present 
term, which commenced on the 19th inst. Commencing salary, £160. Some 
preference would be given to a Cambridge First Classman, who must, 
however, have adequate Lakoratory experience, especially in Chemistry. 
Applications, accompanied by copies of testimonials, to be sent at once 


.to R. Cary Guson, Esq., King Edward's School, Birmingham. 


MERCHANT VENTURERS’ 


TECHNICAL COLLEGE, BRISTOL. 


Required immediately, a JUNIOR ENGLISH MASTER. Com- 
mencing salary, £120, or £140 if the candidate is able and wishful to teach 
Evening Classes in theoretical and practical Physics. Candidates must 


state that they have read the printed particulars, which can be obtained 
from the ReGisTRAR by sending a stamped addressed envelope. 
cations must be sent to him not later than January 27, 1904. 


Appli- 
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E BOROUGH OF SWINDON. | 
° EDUCATION COMMITTEE. 
The Committee invite applications for the position of PRINCIPAL of 
Cc the Swindon and North Wilts Technical School, Swindon. 
. Salary, £350 a year. 
Candidates must not be over 40 years of age, and preference will be given 
bis to the graduate of a British University. 
Sita ra Canvassing will be regarded as a disqualification. 
ITY Particulars of duties and terms of appointment, with form of application, 
D which must be returned by Saturday, January 30 inst., may be had from 
Se. Ww. EATON , Secretary. 
Education Office, Town Hall, Swindon, 
January 11, 1904. 
COUNTY BOROUGH OF SALFORD EDUCATION “s 
COMMITTEE. ~ ,.. And Diary,” i9 re) 
Applications are invited for the position of ASSISTANT LECTURER ae ae 
and SENIOR DEMONSTRATOR in ELECTRICAL ENGINEER- Each: ‘COpy: -contains-wallet 
Ctical ING. Salary, £130 per annum Particulars of duties and forms of appli- 
| and cation may be ‘obtained from the Director of Educati n, Education Office, —_— a ~. pencilGexposure: ‘calculator, 
ns, ing to sent to me by ednesday the ~ inst 
. C. EVANS, Town Clerk. condensed: informe 
— Town Hall, Salford, January 19, 1904. a 


Mpages diary: yn me and 


Assistant Required in Physical Laboratory ; ; 
good opportunity for London Matriculant wishing to obtain Science 
degree.—Apply Heap Master, The Modern School, Bedford. 


TUITION by B.Sc. London, rst Honours in 


Mathematics and in Physics, 6s. an hour.—‘* H.,” Nature Office. 


SCIENTIFIC BOOKS FOR SALE.—A 


“4, complete set of the Journal of the Institution of Electrical Engineers 

from the commencement up to 1895 inclusive, bound in half calf 
ICE uniform 5 twenty-four vols. for 49. This is more than 30 per cent. 

cheaper than second-hand dealers’ price. Also latest editions of 
cin Rayleigh’s Sound” and Maxwell's Electricity,” and many others The Celculstor 

cheap. An opportunity for libraries of Colleges and Technical Insti- , te 
vY, tutes, &c.—Write Executor.” Nature Office. tells correct 
ical Special Portable ** Leitner’’ Accumulators, 
am, in lead-lined teak boxes with tight-fitting lids Improved Plante type 
Kes 5 plates. Suitable for all purposes where an absolutely reliable and 

moderate prices.—Apply ACCUMULATOR INDUsTRIES, LTD., Pra. 78. 
ESTABLISHED 1807. 
“| | AUCTIONEERS OF VALUABLE AND STANDARD BOOKS 
a IN ALL DEPARTMENTS OF LITERATURE, 

INCLUDING 

THE VARIOUS BRANCHES OF SCIENCE. 
fa ALSO MANUSCRIPTS, AUTOGRAPHS AND ENGRAVINGS. 
by VALUATIONS FOR PROBATE, &c. : 
~ SALES EVERY WEEK. CATALOGUES OR TERMS OF SALE ON APPLICATION. i 
me Auction Rooms: 115 CHANCERY LANE, LONDON, W.C. 

Telephone 7291 ‘ Central.” 


COLOUR PHOTOGRAPHY. 


SANGER-SHEPHERD QUICK CHANGE, ONE PLATE, LATEST PATTERN OUTFITS. 

EXCELLENT Photographs in Colour are obtained with our smaller 
lens filter Outfits, complete from 25/-; but for general work, Landscapes in 
changing light, Portraiture or Photomicrography where rapid exposures 
in succession are necessary, the Repeating Back with Colour Filters is 
recommended as the best ment appliance. 

It may be attached to any 4, 4 or whole-plate camera or glass plate 
Kodak, A means of a panel cut to correspond and interchangeable with 
the ordinary dark slide. This does not in any way interfere with the use 
of the camera for ordinary work. The three Colour Filters are held in 
a frame, clipped in front of the double dark slide which carries the two 
plates, each large enough to record the three negatives side by side, when 
the slide is pushed past the opening in the outer case. With this Outfit, 
even a beginner will secure three-colour negatives with the ease and 
certainty of an ordinary photograph. 

Repeating Back Attachments, with Filters complete, from 90/- 
Write for new illustrated price list, mentioning NaTuRE, or call to see 
transparencies and paper prints by Tt SANGER-SHEPHERD process. 


Inn Passage, Red Lion Street, Holborn, London. 


SANGER-SHEPHERD & CO., 5, 6, 7 Gray’s 
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Danvary 21, 


Radium-Barium-Bromide, in gramme tubes con- 
taining 1 Mgm. RADIUM. 


Radium-Barium-Bromide, in gramme and }- 
gramme tubes containing 1 per cent. RADIUM. 


Phosphorescent Zinc Sulphide, 1/- per gramme. 


Phosphorescent Zinc Sulphide Screens 10 x 10 
cm., 10/= each. 


Pitchblende. 
SUBJECT TO BEING ,UNSOLD, 


HARRINGTON BROS., 


Manufacturing Chemists, . 


4 OLIVER’S YARD, CITY ROAD, 
LONDON, E.C. 


THE 
WEST LONDON SCIENTIFIC 
APPARATUS CO., 
DEODAR ROAD, PUTNEY, 
LONDON, 8S.W. 


READING TELESCOPE FOR 
GALVANOMETER WORK, &e. 


Will focus from infinity to 24 inches. Cross 
wires to eyepiece. Good illumination and de- 
finition. Scale can be used in a horizontal or 
vertical position. Substantial stand of gunmetal 
and brass; no iron to affect galvanometer. V- 
sha cradle for telescope capable of pointing 

in any Gate, Thoroughly well made. 

Price £2. 
Ditto, but with first-class telescope, 
£2 17s. 6d. 

Rack and pinion to telescope, ros. extra, 
Manufacturers of all kinds of Physical and 
Chemical Apparatus. Price list post free. 


HIBBERT’S 
MAGNETIC BALANCE, 


Invented by 
W. HIBBERT, Esq., Regent Street Polytechnic, ~w 
PATENT APPLIED FOR. 


With this balenee value of pole of tPpical magnet or of 
magnetic fields can be found in C.G.S. units in a few minutes, 
independent of earth’s fields or any other magnetic quantity. 

We are producing the above Balance in a cheap form for 
Elementary Students at 15s. each. 


The same Balance, in a more substantial form and with a 
number of fine adjustments, in glass case, all in best workman- 
ship, in order to give very accurate results for the advanced 
Laboratory, £3 3s. 


Pamphiet giving on 


Amongst our New Patterns for this Season are— 
READING MICROSCOPE with Vertical Scale. 
APPARATUS TO SHOW TORSION IN ROD is in pro- 

portion to length. Devised by G. F. C. SEARLE, Esq. 
TUDSBURY’S INFLUENCE MACHINE, in various sizes. 


Plates working in compressed air. 


NEW SPECTROMETER TABLE, with Apparatus for illus- 


trating Theodolite, Polarizing, &e. 


LISTS AND PAMPHLETS ON APPLICATION TO— 
Ww. G PYE & CO., 


GRANTA WORKS, MILL LANE, 
CAMBRIDGE. 


W. WILSON. 
COLLEGE SPECTROMETER. 


m5” Circle, reading to 
I min. Fine adjust- 
ment to telescope and 
prism table. Rack 
motion to telescope ; 
adjustable slit and 
comparison prism to 
collimator. Rising 
and adjustable prism 
table ... L110 O 


400 


With 6” Circle, reading aaa 30” 
Spectrometers made to the highest degree of accuracy. 


1 BELMONT STREET, CHALK FARM, N.W. 


FANCY VACUUM TUBES 


containing three different 
Minerals, producing very beau- 
tiful effects under the X-Ray. 


each. 


66 HATTON GARDEN, 
LONDON. 


Glass Blower and Actual Maker of 
all kinds of X-Ray and Vacuum 
Tubes, Glass Instruments, Mercury 
Pumps, &c. Any kind of Glass 
Apparatus made from sketch or 
repaired, for Scientific Men and 
Laboratories. Lessons and Perform- 
ances given here, or at Colleges &c. 


G. BOWRON, 


57 EDGWARE ROAD, LONDON, W.., 


has always on hand a large and varied stock of 


SECOND-HAND 


ELECTRICAL 
AND PHYSICAL 
BY STANDARD MAKERS, IN PEKKECT WORKING ORDER, AT 
EXTREMELY MODERATE PRICES. 
As supplied to the National Physical Laboratory ; Aberdeen, Aberystwyth, 
Birmingham, Nottingham and Glasgow Universities; Bedford, Bradford, 
Clifton, Heriot Watt and Yorkshire Colleges ; and twenty other Scientific 
Institutions, Polytechnics, &e. 


He Narore says: “‘ Teachers requiring efficient a tus at a low 
cost for lecture or laboratory purposes, might consult the list with 
advantage.” 

List on apblication bv mentionine NATURE. 


DARTON’S LATEST IMPROVED 
SELF-RECORDING BAROGRAPH, 


= On Oak Bracket 
complete, 
£5 5s. 
mes Can be obtained through 
all Opticians, or of the 
= 


F, DARTON& Co. 


CLERKENWELL 

: OPTICAL WORKS, 
142 ST. JOHN ST., 

LONDON, E.C. 

} Manufacturers of STAN- 
DARD METEOROLO- 


N.B.—If obtained 
indirectly, see that 
every instrument 
bears our name. 


ABSOLUTE There ave inferior | GICAL INSTRUMENTS 
ACCURACY. imitations on the of all kinds—with Kew 


market. Certificates, if desired. 
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OPTICALLY & MECHANICALLY 


THE BEST. 


THE BAUSCH & LOMB 
MICROSCOPES 
In cir many Patterns can 
be in our Showroom. 
for W:. ‘ec prices are low, they 
are « triumph of modern 
wor -manship, combined 
n- wit) Optical excellence. 
ed Fri 38s. 6d., with 
Objective 14” and 
4", ond 1” Eyepiece, in case, 


as illustrated. 


Write for Illustrated Micro- 
scopical Catalogue ,3Stamps, 
to cover postage. Also Lists 
of Microtomes, Centrifuges, 
Photographic Shutters, ¢ 
Lenses of ali de- & 
scriptions, to 


A. E. STALEY & CO., 


35 ALDERMANBURY, LONDON, E.C. 


ana 


| 


| 


GALVANOMETER 
MIRRORS 


PLATINIZED 


The above mirrors can be supplied down to 1/3 mm. 
in thickness, yet giving perfect definition under 
telescope power. If desired they can be supplied 
having a small tag for suspension; without which it 
is difficult to support them free from distortion 
when they are so thin. These mirrors can be 
rubbed hard, or heated red hot without injury to 
the surface or loss of definition. 


Price O: O each. 


QUARTZ VACUUM TUBES containing 
the new gases ARGON, HELIUM, NEON, 
KRYPTON and XENON, and, if desired, 
the commoner gases, can now be supplied. 


Lists on Application, 


ADAM HILGER, 


75a CAMDEN ROAD, LONDON, N.W. 


CO 


X-RAY, HIGH-FREQUENCY, 


AND OTHER 


ELECTRO- THERAPEUTIC APPARATUS 


of the Maximum Workmanship and Efficiency 
at the Minimum Price. 


COX’S INDUCTION COILS 


In every size from 1” to 50’ spark. | 


| 
| 
| 
| 
| 
| 


N.B.—These Coils have long since passed the experi- 
mental stage. Numbers have been in constant use at 
‘he largest Hospitals for several years, and are stiil 
siving complete satisfaction. 


THEY ARE PRACTICALLY EVERLASTING: 
‘ustruction in X-RAY, HIG H-FREQUENCY, &c., WORK, | 
HARRY W. COxX., Lta., 


Factory and Offices— | 
5, 10 & 14 CURSITOR ST,, CHANCERY LANE, LONDON. 


INDUCTION COILS. 


700-1200 SECTIONS AS SHOWN. 
The only Coils of this type actually made in England. 
Low resistance secondary. Ratio of output to input 
very high, as well as total output in given time. For 


full particulars, or to see a Coil working, please apply 
to the Patentee and Sole Manufacturer : 


LESLIE MILLER, 
HATTON GARDEN, LONDON, E.C. 
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GOERZ TRIEDER 
BINOGULARS. 


The Perfection of Prismatic Glasses. 


Powerful. 
Light. 
Definition 
Compact. 
Exquisite. 


Fitted with the most convenient form of 
focussing adjustment. 


PRICES GREATLY 
REDUCED. 


OBTAINABLE FROM ANY OPTICIAN. 


PARTICULARS OF 


Cc. P. GOERZ, 
1 to 6 Holborn Circus, London, E.C. 


SELF- REGISTERING 


AND 


SELF-RECORDING 


(ELECTRICAL) 


RAIN 
m GAUGES. 


THE ‘ WILSON’ 
SELF-REGISTERIN( 
RAIN GAUGE. 


Post Free. 


The ‘ WILSON’ 
SELF-RECORDING 
ELECTRICAL 
RAIN GAUGE. 


Records auto- 
matically on a 
Weekly Chart. 


MAY BE OBTAINED THROUGH ANY OPTICIAN,. 


If any difficulty be found in securing any of our Instruments 
through your Dealer kindly communicate with the Manufacturers, 


PASTORELLI & RAPKIN, 


(Established 1750), LTD. 
Contractors to H.M. Government, 


46, HATTON GARDEN, LONDON, E.C. 


Telephone No. 198r, Holborn. Telegrams—‘ Rapkin, London.” 
ACTUAL (WHOLESALE) MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 


NOW READY. 


STRENGTH & ELASTICITY 
STRUCTURAL MEMBERS. 


By R. J. WOODS, M.E., M.Inst.C.E., Fellow and Assistant 
Professor of Engineering, R. I, E. College, Coopers Hill. 
xi + 310 pages. Demy 8vo. 10s. 6d. net. 


The principal chapters treat of: Stress and Strain, and the 
Relations between Them—Girders subject to Dead and Live 
Loads—Moments of Inertia—Deflection—Continuous Beams— 
Columns — Riveted Joints— Masonry Structures — Torsion— 
Springs—Thin and Thick Cylinders—and Graphic Methods for 
Roofs and Bridges. The subject is treated so as to cover the 
course of Instruction in Engineering Colleges, as well as that 
required for the associate membership of the Institution of 
Civil Engineers. 


FIVE FIGURE TABLES OF 
MATHEMATICAL FUNCTIONS. 


By J. B. DALE, M.A. Camb., B.A. Lond., late Scholar St. 
John’s College, Cambridge ; Lecturer on Pure and Applied 
Mathematics, King’s College, University of London. 
Contains the usual tables and many others of great and in- 
creasing importance in Physics and Applied Mathematics, which 
have never hitherto been brought together and rendered easily 

accessible. Demy 8vo. 35. 6d. net. 


VECTORS AND ROTORS. 


With Applications, Being Lectures delivered at the Central 

Technical College. By Professor O. HENRICI, Ph.D., 

F.R.S., LL.D., and G. C. TURNER, B.Sc., Goldsmiths’ 
Institute. Crown 8vo, cloth, 4s. 6d. 


London: EDWARD ARNOLD, 37 BEDFORD STREET. 


Rew Tilustrated Cataloque, 


INCLUDING ALL STANDARD & MOST RECENT APPARATUS IN 


RADIOGRAPHY 


HIGH FREQUENCY, HIGH POTENTIAL, and other forms 
of ELECTRO-THERAPEUTIC TREATMENT, 


IS IN THE PRESS. 


Applications are invited for its receipt gratis on publication. 


ELECTRICAL MEASURING 
INSTRUMENTS 


AND 
PROTECTED RHEOSTATS. 
Illustrated List Post Free on Application. 

THE CHEAPEST DEAD-BEAT INSTRUMENTS OBTAINABLE. 
pa Sce Commendatory Notice in NATURE, January 30, 1902, page 304. 


ELECTRIC HEATING APPARATUS 


In Various Applications. 


Large a Catalogue is. 6d. Post Free. 
Refunded on First Order.) 


Nature says :—‘‘ Describes appliances for meeting almost ever) 
both for domestic and Scientific oy Laboratory 
Purposes.” 


ELECTRIC FURNACES Fan.) 
QUARTZ VESSELS asoratory use. 


ISENTHAL & CO., 
85 MORTIMER STREET, LONDON, W. 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 
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MUIRHEAD CO., 


PORTABLE 
INDUCTION 
COIL, 


Fitted 
with Adjustable 
Condenser and 
Reversing Switch. 
PRICES. 
10’ COIL FOR X-RAY 


£25. 


10° COIL FOR WIRELESS 


TELEGRAPHY, H21 A liberal discount off 
these prices, 


Makers of 
all Kinds of 
General 
Electrical 
and X-Ray 
Apparatus. 


Telegrams: 
‘* Secohm, London.”’ 


Telephone: 
779 Westminster. 


{2 CARTERET STREET, QUEEN ANNE'S GATE, 


WESTMINSTER, S.W 
WORKS—ELMERS END, KENT (Adjoining S.E.R. Station). 


All other air 
pumps superseded. 


THE 


“GERY K” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only pos=- 
sible with mercury pumps 
are readily obtainable by 
the ‘‘ GeryK.’’ Used by 
all leading scientists. Far 
more rapid than any other 
vacuum pump. 
Price from Write for 
£4:5:0. LIST F.45. 


AWARDED MEDALS WHEREVER EXHIBITED, 
including g ac the great Paris Exposition of 1900. 


JAS. J. HICKS, 


Sole Maker of 
SIR HOWARD GRUBB’S 


HAND SURVEY INSTRUMENTS. 


PRISMATIC COMPASS. 
ADAPTED ALSO TO THE FOLLOWING: 


GRADIOMETER, OPTICAL SQUARE, 


CLINOMETER, LEVEL, and 
GRAPHOMETER, SEXTANT. 


ge; ILLUSTRATED LIST, with Prices, POST FREE. 


8, 9 & 10 HATTON GARDEN, LONDON. 
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FOURTH EDITION REVISED AND ENLARGED NOW W READY. 


TEXT-BOOK OF GEOLOGY. 


By Sir ARCHIBALD GEIKIE, F.R.S., D.C.L., D.Sc., &c. In2 Vols. 8vo. 30s. net. 
ROYAL COLLEGE OF SCIENCE MAGAZINE.—‘‘ We may say, at the outset, ‘a good wine needs no bush.’ 
work has an established reputation, and by the thorough revision it has undergone well deserves to continue in its enjoyment 


he 


SECOND EDITION REVISED AND ENLARGED. 


A SYSTEMATIC SURVEY OF THE ORGANIC COLOURING MATTERS. Found 


on the German of Drs. G. Schultz and P. Julius. Second Edition. Revised throughout and greatly Enlarge: by 
ARTHUR G. GREEN, F.I.C., F.C.S., Professor of Tinctorial Chemistry at the Yorkshire College, Leeds 
Examiner in Coal-Tar Products to the City and Guilds of London Institute. 


THIRD EDITION NOW READY. 


4 INTRODUCTION TO PHYSICAL CHEMISTRY. 


By JAMES WALKER, D.Sc., Ph.D., F.R.S., Professor of Chemistry in University College, Dundee. 
Third Edition. 8vo. 10s. net. 


FRACTIONAL DISTILLATION. By Sypney Younc, D.Sc., F.R.S., Professor of 


Chemistry in University College, Bristol. With 72 Illustrations. Crown 8vo. 8s. 6d. 
GUARDIAN.—* Fractional distillation is a subject which Professor Young has’ -made peculiarly his own, and this short 
treatise giving a connected account of his own researches and those of others in the same field is very welcome.” 
NEW IMPRESSION NOW READY. 


AN ELEMENTARY TREATISE ON CONIC SECTIONS AND ALGEBRAIC 


GEOMETRY, WITH NUMEROUS EXAMPLES AND HINTS FOR THEIR SOLUTION ESPECIALLY 
DESIGNED FOR THE USE OF BEGINNERS. By G. HALE PUCKLE, M.A., St. John’s College, Cambridge. 
New Impression. Crown 8vo. 7s. 6d. 


NEW WORKS ON GEOMETRY TO MEET THE NEW REQUIREMENTS. 
A SCHOOL GEOMETRY. By H. S. Hatt, M.A., and F. H. Stevens, M.A. 


Globe 8vo. 
Parts I. and II. Part IL.—LINEs AND ANGLES, RECTILINEAL Ficures. Part II.—AREAS OF RECTILINEAL FIGUkEs 
(Containing the Substance of Euclid Book I.). 1s. 6d. 


Part III.—Circies (Containing the Substance of Euclid Book III., 1-34, and part 6f Book IV.). 15. 
Parts I., II., and IIL. 2s. 6d. 


Part IV.—SQUARES AND RECTANGLES. GEOMETRICAL EQUIVALENTS OF CERTAIN ALGEBRAICAL FORMUL# (Containing 
the Substance of Euclid Book II. and Book III., Props. 35-37), sewed, 6d. 
Parts I.-IV. 


35. 
Part V. (Containing the Substance of Euclid Book VI., with Additional Theorems and Examples). Is. 6d. 
Parts L.-V. 45. 6d. 


Parts IV. and V. (Containing the Substance of Euclid Book II., Book III., 35-37, and Book VI.) 2s. [Shortly. 
Part VI. (Containing the Substance of Euclid Book XI., 1-21, together with Theorems relating to the Surfaces and Volumes of the 
Simpler Solid [Jn preparation. 
* This work is based upon the recommendations of the Mathematical Association. 


JOURNAL OF EDUCA TION.—‘‘ Seems quite the best of the new text-books.of geometry that have lately been published. 
It is moderate in its changes, and excellent as to arrangement and selection.” 


A NEW GEOMETRY FOR JUNIOR FORMS. By S. Barnarp, M.A., Assistaat 


Master at Rugby School, late Fellow and Lecturer at Emmanuel College, Cambridge, and J. M. CHILD, B.A., Cantab., 
Lecturer in Mathematics, Technical College, Derby. Crown 8vo. 2s. 6d. 


*,* This volume contains all the practical and theoretical geometry required for a pass by Junior Candidates in the 
University Locals. 


A NEW GEOMETRY FOR SCHOOLS. By S. Barnarp, M.A., Assistant Master at 


Rugby School, late Fellow and Lecturer at Emmanuel College, Cambridge, and J. M. CHILD, B.A. Cantab., Lecturer 
in Mathematics, Technical College, Derby. Crown 8vo. 45. 6d. 


GUARDIAN.—“ The book should receive a very wide—we may almost hope a universal—circulation.” 
PART III. NOW READY. 
THEORETICAL GEOMETRY FOR BEGINNERS. By C. H. Attcock, Senior 
Mathematical Master at Eton. Parts I., II. and III. Globe 8vo. 1s. 6a. each. 


NATURE.—“ For those who do not wish to be tied to Euclid’s sequence, and yet who desire to retain a strictly deduct've 
system, the book will be found eminently suited. It is well written and beautifully printed.” 


PRACTICAL EXERCISES IN GEOMETRY. By W. D. Eccar, M.A., Assistant 


Master at Eton College. 2s. 6d. 


MATHEMATICAL GAZETTE,—‘ We welcome heartily Mr. Eggar’s book as one that should supply a widely-felt we \'. 
. The book is well got up: the figures are effectively drawn on an ample scale. We see everywhere signs of a teacher whose 


heart i is in his work.” 
MACMILLAN & CO., LIMITED, LONDON. 


late 
Imperial 8vo. 21s. net. 
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Dr. LUNN’S and Mr. PEROWNE’S WATKINS & DONCASTER 
CRUISES. NATURALISTS, 4 
8.Y¥. ‘“ARGONAUT,”’ 3274 tons. 
£21 paleo EGYPT, GREECE Cruise. Twenty-eight 


. Ticket, Dover, Calais, Marseilles included. February 2, - 
rgo4. Other Cruises later. 


Secretary, 5 Endsleigh Gardens, Euston, N.W. 


PHGENIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 

Moderate Rates. Absolute Security. Blectric 
Lighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 

LOSSES PAID OVER £26,000,000. 


BIRKBEGK BANK 


(ESTABLISHED 1851 
TWO & A-HALF per cent INTEREST 
allowed on Deposit Accounts repayable on Demand 
Current Accounts opened. 2% Interest allowed on 
minimum monthly balances when not drawn below £100. 
Advances made to Customers, and all General Banking 
Business transacted. 
Apply Sec, Southampton Bldgs, and High Holborn, London. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Inu tements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
p matia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus. Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Buzula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 
FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY 
SPECIAL SHOW-ROOM FOR CABINETS. 
Pe Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Superiority of Cabinets and 


Apparatus, references are rmitt to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 
COLLECTIONS IN POLISHED DEAL CABINETS AND BOXES. 


MINERALS, ROCKS, OR FOSSILS. 


25 Specimens, 5/6; 50 do., 10/6; 100 do., 2i/-; 200 do, 42/-; 
do., 84/- 


300 
Adapted for Examinations in Geology and Mineralogy. 
A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 


Hammers, Chisels, Blowpipe Cases, Card Models of Crystals, 
Glass-Capped Boxes, Card Trays, and all Geological and 
Microscopical Requisites. 

Cabinets, Trays, and Glass-Capped Boxes made to order. 
CaTALoGuES GRATIS. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 
Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 
ROCK SECTIONS. 
ALL LISTS FREE OF 
JAMES R. GREGORY & CO., 
MINERALOGISTS, 
To Science & Art Department, British, Indian, & Colonial Museums, & 
Office and Stores :— 


i KELSO PLACE, STANFORD RD., KENSINGTON, W. 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 


THE MOST PERFECT. 
No Flickering. Superb Mechanism. Price £7 7 0, 
The Moto-Photo Camera for taking the Pictures. 

Illustrated Lists, 2d. 
See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. Matven, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra ‘lriple, Prize Medals, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. GRatTan 
GuINNEsS, Re. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6d. Marvellous value. Science Lecture Sets. Novelties 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. 
Postage, 4d. Small Illustrated Uatalogue, too pages, free, 5d. List o 
60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 
Postage, 2¢. Pamphlets Free. W. C. HUGHES, 
Brewster House, 82 Mortimer Road, Kingsland, N. 


Cow munications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 


£ a. & 
To ALL PLacEs ABROAD :— 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


| CHARGES FOR ADVERTISEMENTS, 


@ 
*Three Linesin Column. .... ...0 2 6 
One Sixteenth Page o10 
One Eighth Page, or Quarter Column . .0 18 6 
Quarter Page, or Halfa Column. ...115 © 
Halfa Page, oraColumn ... ...3 5 


* The first line being in heavy type is charged for as Two Lines 


Cheques and Money Orders payable to MACMILLAN & CO., Limited 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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Ltd., 


Complete Laboratory 
Furnishers, 


BIRMINGHAM 
AND 
DUBLIN. 


1” and }” 0.G. 


PHILIP HARRIS « CO., 


HARRIS. 


EWY’S GAS ENGINES. 


GREAT REDUCTION 
RECENTLY 


REMODELLED. = CONSUMED. 


(Represents J type in or Crossley’s Portable En ine 

4 effective horse power.) Show, Cardiff, June, 1901 


ENGINES DELIVERED.—Up to 
j j — 7 ts the end of 1902, 46,150 engines 


Ay 


Immediate delivery for Stock 


CROSSLEY BROS., LTD., 


W.C. 


Branch —16 FORREST ROAD, EDINBURGH. 


This Catalogue, together with Watson's complete 


FOR 
plete Outfits. 
application to 
W. WATSON & SONS 
(Established 1837), 
Opticians to H.M. Government, 
313 HICH ROLBORN, LONDON, 
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Awarced 42 Gold and other Medals. 


METALLURGICAL WORK. 
It contains full particulars of many entirely 
new and unique accessories for facilitating 


WATSON & SONS’ 
MICROSCOPES 
observation and photography, and includes 


ATSON & Sons have just issued a 20-page 

lustrated Catalogue, exclusively devoted to 

MICROSCOPES & ACCESSORIES 
FOR 


new Optical Bench, new Electric Lamps, new 
Catalogue of Mi.roscopes, will be sent post free on 


Condensers, new Metal Holders, also Com- 


Twelve }-plates in sheaths, instantaneous changing, rack focussing, ever-set shutter with speed regulator, mahogany body 
covered youd leather, and fitted with a STIGMATIC LENS, working at / 7°5. 


Send for fully Illustrated List of Lenses and Cameras. 
J. H. DALLMEYER, Ltd., 25 Newman St., LONDON, W. 


Prinred by Ricnarp Cray AND Sons, Liwire:, at 7& 8 Bread Stree: Hill, Queen Victoria Street, in the City of London, and publishei by MACMILLAN 
Adw at St. Martin's Street, London, W.C., and Comrany, 66 Fifth Avenue, New York.—Tuurspay, Jan. a1, 1904 
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42 and other Medals. 


UNIV. UF Mict 
FEB 11 1904 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


** To the solid ground 
Of Nature trusts the mind which builds for aye.’’—Worvsworti. 


No. 1787, VOL. 69] 


THURSDAY, JANUARY 28, 1904. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


NEWTON & CO.’S 


PATENT 


“DEMONSTRATOR’S” LANTERN, 
FOR LIMELIGHT OR ELECTRIC. 


With Prism for Erecting, 
and for Vertical Projection. 


Price £10 10s. 


3 FLEET ST., 
LONDON. 


The most simple 
and efficient 
Single Lantern 
yet constructed 
for general 
scientific work. 


THIS SEASON'S 

CATALOCUE OF 
SLIDES, &c. 
POST FREE. 


REYNOLDS & BRANSON, Ltd. 
Chemical and Scientific Instrument Makers to the Indian 
ver tand § and Art Department. 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and Electricity. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
lllustrations, free on application. 
BENCHES AND FITTINGS TO SUIT ALL 


4 COMMERCIAL STREET, LEED 


IMPROVED 


HYGROMETER 


GILDED SURFACES. 


Can be used with an Aspirator or an 
India-Rubber Pressure Ball. 


THE SMALLEST FORMATION 
OF DEW READILY OBSERVED. 


With 2 Thermometers, Ether Bottle 
and Pressure Ball, in Wooden 
Travelling case, 


£5. 
. JOHN J. GRIFFIN & SONS, 


LTD., 
20-26 Sardinia Street, 
Lincoln’s Inn Fields, London. 


NEGRETTI & ZAMBERA’S 
NEW PATTERN COMBINED 


BARO-THERMOGRAPH. 


NECRETTI sZAMBRA 
The above instrument combines in one apparatus the Recording Baro- 
meter and Recording Thermometer, giving thus 6n one and the samechart 
a records of the atmospheric pressure and temperature for seven 
ays. 


Illustrated price lists of Scientific Instruments free by post to all parts - 
of the world. 


NEGRETTI & ZAMBRA, 
38 HOLBORN VIADUCT, E.c. 
Brancues : 45 CORNHILL, and r22 REGENT STREET. 
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UNIVERSITY OF BIRMINGHAM. 
aculties, 
SCIENCE, ARTS, COMMERCE. 


Speciat Scuoot. or MoperRN LANGUAGES. 
DEPARTMENT FOR TRAINING OF TEACHERS. 


Schools of— 


ENGINEERING, METALLURGY, MINING, BREWING, | 


DENTISTRY, 
Leading to Degrees and Diplomas. 

Tue SUMMER SESSION COMMENCES ApRIT. 18, 1904. 

ALL Courses AND DEGREES ARE OPEN TO BOTH MEN AND WoMEN 
SrTupDENTs. 

In the Medical School there is a separate Dissecting Room for Women 
with a.qualified Woman Demonstrator. 

Graduates of other Universities may, after two years’ study or research, 
take a Master's Degree. 


Syllabuses with all information will be sent on application to the 
SECRETARY. 


UNIVERSITY OF LONDON. 
(MARTIN WHITE BENEFACTION.) 
COURSES OF LECTURES IN SOCIOLOGY. 


Professor Patrick Geddes will deliver a Course of Eight Lectures on 
“Cities and their Culture-Resources"’ at the London School of Economics 
and Political Science, Clare Market, W.C., on consecutive Thursdays at 
6.10 p.m., beginning on February 4, 1007. 

Dr. E. Westermarck will deliver a Course of Seven Lectures on ‘‘ Early 
Custom and Morals’”’ at the London School of Economics and Political 
Science, Clare Market, W.C., on consecutive Tuesdays at 6 p.m., begin- 
ning on February 9, 1904. 

The Lectures are free to all Students of the University, whether Internal 
or External, and to those attending Sociology Classes at the Caxton Hall. 
To the general public the fee for either Course is six shillings, or one shilling 
for a single Lecture. Admission will be by ticket. Tickets and syllabuses 
may be obtained from the Secretary, London School of Economics and 
Political Science, Clare Market, W.C. 


SCIENTIFIC OCCUPATION. 
ROYAL SOCIETY CATALOGUE OF SCIENTIFIC PAPERS. 


The Committee, being desirous to accelerate the completion of the cata- 
logue and the subject index for the nineteenth century, will be glad to 
receive from men of science, heads of colleges, &c., the names of persons of 
either sex competent to assist in extracting and classifying the titles of 
scientific papers, and who would be willing to give their whole time, or a 
considerable part of it, to the preparation of the index. They should be 
familiar with foreign technical terms and their English equivalents, and 
should be within reach of libraries rich in scientific serials. 

Applications, stating name, age and qualifications, should be sent to 
Professor McLeop, F.R.S., The Royal Society, Burlington House, W.., 
who will forward particulars as to remuneration, &c., should the applicant 
be thought adapted for the post. The sciences of astronomy and chemistry 


ROYAL INSTITUTION OF 


GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 
THURSDAY next, February 4, at Five o'clock, A. D. Hatt, Esq., 


M.A. First of Three Lectures on ‘‘RecentT RESEARCH IN AGRICUL- | 


tuRE.” Half-a-Guinea the Course. 

SATURDAY, February 6, at Three o'clock, CHartes 
Esq., Litt.D., Ph.D. First of Two Lectures on (1) “ THe Stupy oF 
in Greek Scucprure,” (2) Cutture anp Scutprure.” Half- 
a-Guinea. 

To all the Courses in the Season, Two Guineas. 


UNIVERSITY OF LONDON. 
LECTURES ON ADVANCED BOTANY. 


TEN LECTURES on “The Morphology and Affinities of the Non- | 


Filicinean Families of Vascular Cryptogams” will be given at University 
College, Gower Street, W.C., by Mr. D. H. Scort, M.A., Ph.D., F.R.S., 
on the following Tuesdays, at 4 p.m. :—January 26, February 2, 9, 16, 23, 
March 1, 8, 15, 22, 29, 1904. 

There is no fee for the course ; cards of admission and a detailed Syllabus 
may be obtained on application to the undersigned. 


P. J. HARTOG, Academic Registrar. 


UNIVERSITY COLLEGE, LONDON. 


(UNIVERSITY OF LONDON.) 
MORAL PHILOSOPHY. 


The COUNCIL will shortly preened to app»int a PROFESSOR of 
MORAL PHILOSOPHY. Applications, accompanied by copies of not 
more than three recent testimonials. should be forwarded, on or before 
Monday, February 8, to the undersigned, from whom further particulars 


may be obtained. 
T. GREGORY FOSTER, Ph.D., Secretary. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 
(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.k.) 
LONDON UNIVERSITY SCIENCE AND ENGINEERIN: 
DEGREES. 


Day and Evening Courses in the above under recognised teachers in— 
MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours students, 
exceptionally large and well equipped. 


RESEARCH. 


Accommodation and apparatus provided for research in either Pure or 
Applied Chemistry and Physics, and Engineeting, in rooms specially 
adapted for this purpose. 

Full particulars at the Institute or sent on receipt of postcard. 

REG. S. CLAY, D.Sc., Principal. 


COACHING 


(THEORY AND PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXAMS. 

Especial Course of Instruction in THERAPEUTICS, PHARMA. 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 


EXAM. 
FREDERICK DAVIS, The Laboratories, 
49 and 51 Imper1AL Buitpincs, LupGate Circus, E.C. 


TUITION BY CORRESPONDENCE. 
MATRICULATION, B.A. AND B.Sc. EXAMINATIONS, 


Civil Service Appointments, Law, Medical and other _ preliminaries. 
Tuition in any subject: Physics, Chemistry, Mathematics, 
Mechanics, Psychology, Logic, Political Economy, Latin, Greek, 
French, German, Italian, Book-keeping, &c. Tutors : Graduates of Oxford, 
Cambridge, London, and Royal Universities, Prizemen, Science Medalists. 
—Address, Mr. J. CHarteston, B.A., Burlington Correspondence College, 
8 Crescent Grove, Clapham Common, London, S.W. 


PRACTICAL AND THEORETICAL TUITION. 


In PHYSICS, CHEMISTRY, PHYSIOLOGY, GEOLOGY and 
BOTANY. Individual Instruction. 
R. C. T. Evans, B.Sc.(London), 
Director of the 
Heatucote Science LABORATORIES, 
9 Heathcote Street, Gray's Inn Road, W.C. 


HEADMASTERS, PRINCIPALS AND 


SECRETARIES of Public Secondary and other Schools requiring 
Science Graduates and other well qualified Masters can 
have candidates introduced to them free of any charge by sending 
details of their requirements to Messrs. GrirFiTHs, SmitH, 
AnD Smiru, Scholastic Agents (Estd. 1833), 34 Bedford Street, 
Strand, London. 


PATENT OFFICE APPOINTMENTS. 


Instruction in all the subjects of this Examination, in Day and Evening 
lasses. Nine students gained appointments at the July Examination. 
Birkbeck College, Breams Buildings, Chancery Lane, E.C. 


BOROUGH OF SWINDON. 
EDUCATION COMMITTEE. 


The Committee invite applications for the position of PRINCIPAL of 
the Swindon and North Wilts Technical School, Swindon. 

Salary, £350 a year. 

Candidates must not be over 40 years of age, and preference will be given 


| to the graduate of a British University. 


Canvassing will be regarded as a disqualification. 
Particulars of duties and terms of appointment, with form of application, 
which must be returned by Saturday, January 30 inst., may be had from 
W. SEATON, Secretary. 
Education Office, Town Hall, Swindon, 
January 11, 1904. 


TYPE-WRITING UNDERTAKEN BY 


HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


: 
4 
ATS 
— 
4 
7 
‘ 
| 
are already provid for. 
i 
i 
Page c 
| 
| 
i 


January 28, 1904} NATURE 


BROWNING'S GEGGOT 
| 
| 
a sees ns | may seem to claim too much ; but the constantly recurring instances of its 
Objects under the Micro- | successful use in matters beyond ordinary making and mending go far to 
scope justify the claim. The British Medical Journal (Jan. 4, 1902) contains an 
c — illustrated article on a case of supply of an artificial ear. The writer says, 
N Mah = 5 | “*The application of Seccotine has been found quite sufficient for the 
a ee s. necessary adhesion of the internal surface of the artificial auricle to the 
No. 2.—Do., with Focussing corresponding parts remaining.” At the time of writing this article the 
— and Double a 6d artificial ear had been worn by its owner, a boy, for TWO YEARS. 
. 6d. 


Do. do. (3} square) 31s. 6d. | A small Sample Tube for trial can be had for nothing 
Adapting either to fit Micro- and post free on application to Sole Proprietors— 


SCOPE OE M‘CAW, STEVENSON & ORR, Ltd., BELFAST, 
Brass Adapter, do... and at 31 & 32 Shoe Lane, Ludgate Circus, London, E.C. 


SECCOTINE IS ON SALE IN EVERY TOWN IN THE KINGDOM. 


THE 


KAMMATOGRAPH. 


A FILMLESS 
CINEMATOGRAPH. 


500-600 Pictures on one 
Glass Plate. 


The apparatus serves 
both to take and show 
these pictures life-size. 


Science Gossip says :—‘* From a personal experience we can vouch 
for the fact that it is capable of doing fairly critical work, and it 
is therefore specially suitable for students in the photographing 

i. of botanical, entomological, and histological specimens.” 

Knowledge (Microscopical Editor) says :—“ I have seen this class 
of camera used by ardent photographers who have wished to 
secure a photograph of a unique or interesting specimen.” 


JOHN BROWNING, Manufacturing Optician, 
78 STRAND, LONDON, W.C. 


JAMES SWIFT & SON’S 


NEW PAN-APLANATIC OBJECTIVES 


OF THE HIGHEST POSSIBLE OPTICAL EXCELLENCE. 
t/12” 4, 1.40 


moving objects. 


pictures of rapidly changing scenes and 


Pan-Aplanatics. 
oil i immersion, N.A., 1.30 
1/10” ” ” I. 
1/12” 


Oe Nature says :—‘‘ The camera is very compact, and both as regards price 
and adaptability is within the reach of any photographer who wishes to secure 


Dry / Series Pan-Aplanatice. EUIALILIES MANUFACTURED BY _US :— 
2 00 | + = OXYGEN AND ACETYLENE GENERATORS, PROJECTING 
Tetons says: :—“In the excellence of their 1/12-in. homogeneous LANTERNS, ARC LAMPS, RESISTANCES, AND OTHER 


oil immersion, they have produced an English-made lens of first-rate SCIENTIFIC APPARATUS. . 
capacity which is a marvel of cheapness.”’ Bm Catalogue post free to readers of NATURE. 


LISTS POST FREE ON APPLICATION. 
Scientific Enginee: 
UNIVERSITY OPTICAL WORKS, L. KAMM & Co., and Manufacturers, 
81 Tottenham Court Road, London. 27 POWELL STREET, LONDON E.Cc. 


COLOUR PHOTOGRAPHY. 


SANGER-SHEPHERD QUICK CHANGE, ONE PLATE, LATEST PATTERN OUTFITS. 

EXCELLENT Photographs in Colour are obtained with our smaller 
lens filter Outfits, complete from 26/-; but for general work, Landscapes in 
changing light, Portraiture or Photomicrography where rapid exposures 
in succession are necessary, the Repeating Back with Colour Filters is 
recommended as the best all round appliance. 

It may be attached to any 4, 4 or whole-plate camera or glass plate 
Kodak, by means of a panel cut to correspond and interchangeable with 
the ordinary dark slide. This does not in any way interfere with the use 
of the camera for ordinary work. The three Colour Filters are held in 
a frame, clipped in front of the double dark slide which carries the two 
plates, each large enough to record the three negatives side by side, when 
the slide is pushed past the opening in the outer case. With this Outfit, 
even a beginner will secure three-colour negatives with the ease and 
certainty of an ordinary photograph. 

Repeating Back Attachments, with Filters complete, from 90/- 
Write for new illustrated price list, mentioning NaTuRE, or call to see 
transparencies and paper prints by Tut SANGER-SHEPHERD process. 


SANGER-SHEPHERD & CO., 5 5, 6, 7 Gray’s Inn Passage, Red Lion Street, Holborn, London. 
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THE NEW AITCHISON | 
PATENT PRISM BINOCULAR. 


MANY IMPROVEMENTS. LARGE OBJECT GLASSES. 
VARIABLE DIAPHRAGMS, &c. 
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Z 
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Science 


THE 

ENGLISH MECHANIC, 

August 14, 1903, says ‘— 

“ The Aitchison Prism Bino- 
cular is original in design and 
possesses many new features. 
The result of the large object 
glasses is that six or eight times 
the light which can be collected 
in the old form (Prism Bino- 
cular) is obtained. The dia- 
phragms open up a new field of 
interest in the use of Binoculars. 
The whole frame is wonderfully 
rigid.” 

THE FIELD, August 8, 
1903, Says :— 

} ‘*In spite of the reduction in 
price the makers claim that 
their glass will bear comparison 
with the best in the market, 
and after putting it to the test 
by comparing the Aitchison 
with the best Prism Field 
Glasses we find the claim fully 

| borne cut. The advantage to 

be derived from the use of the 

Iris diaphragms is unquestion- 

able. Inastrong light they give 

clearer definition and increase — 4 " 
the difference between light and MADE IN LONDON. 


shade 

PRICES (the Numbers give Magnifying Power)— 8S :0:0. 

J No. 6, £5. No.8, £510s. No. 10, £6. No.12,£610s. $ 
ILLUSTRATED PRICE LIST AND PARTICULARS POST FREE. Further particulars on application to 


JAMES WOOLLEY, SONS & CO., LTD,, § 


| AITCHISON & CO., Goverwmenr, 
428 STRAND, and Branches, LONDON. 


THE CAMBRIDGE SCIENTIFIC 


CARLYLE ROAD, CAMBRIDGE. 
London Office & Showroom: 92 Hatton Garden, E.C. 
Manufacturers of MICROTOMES, 
EMBEDDING BATHS, & SCIENTIFIC 

APPARATUS of every description. 
Over 900 of our well known ROCKING MICROTOMES 


have been sold by us to workers in Microscopical 
Science in various parts of the world. 


Latest improved 1900 Pattern, £42 10 O / 
With simple Orientating Object Holder and — 
Razor, as illustrated, £5 oo Fs 


Application. 


9 Price, with 4” condensers, silvered vertical 
7 prism, Limelight jet, double achromatic 
objective for horizontal, and single achro- 
q matic for vertical projection. The body of 
7 lantern lined with a special fireproof material, 

and complete in travelling case, 


Catalogues Post ‘Free on 


THE MILK CHOCOLATE “PAR EXCELLENCE.” 


BOYS 


MILK CHOGOLATE 


“Unrivalled as a Chocolate Confection.”—WVedical Magazine. 
BRITISH MILK AND BRITISH LABOUR. 


Improved 
Lantern 
| } ai | 
ag Why buy 
| 
BRIDGE 
SS = 
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433 STRAND, LONDON. 


MANUFACTURER of Patented Induction Coils and 
other Scientific Instruments and Engineering 
Appliances to the Government Departments. 


Special Patterns of Instruments made to order. 

Every Instrument is absolutely g d and will be shown in opera- 
tion if desired. 

The illustration (0°4 in. to the ft. scale) is from a photograph of the 44-in. 
Spark Induction Coil designed and made by my firm for W. SpotTiswoope, 
Esq., F.R.S, 

NEW TRIPLE-POLE MERCURY BREAK, giving « stream-like effect 
when used with Apps’ Patented Induction Coil (this can be fitted to 
any Induction Coil), £6 6s. 

HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 

The Model Apparatus oteneet for South Africa, with Batteries, small 
Steam Motor, &c. SE F X-RAY APPARATUS suitable for 
Field Hospitals, from 

HIGH FREQUENCY APPARATUS of the latest models. 

JOINTLESS SECTIONS if ordered, single wires, flat and conical, r1oin. 
Coils 4000 ohms R, very thick "discharge. Commercial series about 
half of catalogue prices. Primary Coils for 10 to 230 volts. 

PRICES per return post. 


OPTICAL WORKS, 


CARL 


ASTRONOMICAL DEPARTMENT. 


APOCHROMATIC TELESCOPE OBJECT- 
SSES—free from secondary spectrum —for 
purposes. 
Aperture from 1°17 to 1°20. 

TRIPLE PHOTO-VISUAL OBJECT-GLASSES — free 
from secondary spectrum and difference in 
focus-—for eye observation and for photography. 

Aperture from 1°10 to 1°15. 

APOCHROMATIC APLANATIC OBJECT -GLASSES— 
with reduced secondary spectrum—for Astro-Photo- 
graphy. 

CHROMATIC EYEPIECES with long eye distance. 

TELESCOPE OBJECT-GLASSES made of ordinary 
silicate glasses. 

Plane-parallel Glass of absolute precision. 

Spherical Specula of finely annealed crown glass. 

Gungiete Mounts for Telescopes of any desired form or 
size. 

OBJECTIVES, PRISMS, EYEPIECES, AND ALL 
ASTRONOMICAL ACCESSORIES. 


Detailed Catalogue, ‘‘F 3,’’ Post Free on Application. 
LONDON BRANCH— 


29 MARGARET STREET, REGENT STREET, W. 


MARGONI'S WIRELESS 


TELEGRAPH COMPANY, 


ELECTRICAL ENGINEERS 
and CONTRACTORS. 


Manufacturers of 


INDUCTION COILS. 
IGNITION COILS. 
LABORATORY INSTRUMENTS. 
TELEGRAPH INSTRUMENTS. 
SWITCHBOARDS, &c. 


Illustrated Price List Free on Application to 


18 Finch Lane, London, E.C. 


For Photography, Unsurpassed for fine definition. 


Coxe JENses 


Brovcwrow Woene LEICESTER, 


Prof. Dalby’s 
Experimental Apparatus 


for illustrating the principle of Balancing 
reciprocating parts. 
Comprising: Four-Crank Model with Angles and parts 
adjustable, Set of Accurate Weights, Two Electric Motors, 
Resistance Apparatus, Frame, Springs, and Tools. 


SOLE MAKERS— 


G. CUSSONS, The Technical Works, Manchester, N.W. 


Experimental Apparatus for Mechanical 
Laboratories, Models of Machine details, Dynamo 
details, Sectional Models of the Steam Engine, Oil 

Motor and Gas Engine, Building Construction 
Models, and Art, &e. 
When making structural alterations in Laboratories, see 
our new system of 


G. cu SSON s, 
The Technical Works, Manchester, N.W. 
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MACMILLAN LIstT. 
FOURTH EDITION REVISED AND ENLARGED NOW READY. 


TEXT-BOOK OF GEOLOGY. 


By Sir ARCHIBALD GEIKIE, F.R.S., D.C.L., D.Sc., &c. In2 Vols. 8vo. 30s. net. 


ROVAL COLLEGE OF SCIENCE MAGAZINE.—*‘ We may say, at the outset, ‘a good wine needs no bush.’ The 
work has an established reputation, and by the thorough revision it has undergone well deserves to continue in its enjoyment.’ 


SECOND EDITION REVISED AND ENLARGED. 


A SYSTEMATIC SURVEY OF THE ORGANIC COLOURING MATTERS. Founded 
on the German of Drs. G. Schultz and P. Julius. Second Edition. Revised throughout and greatly Enlarged by 
ARTHUR G. GREEN, F.I.C., F.C.S., Professor of Tinctorial Chemistry at the Yorkshire College, Leeds ; |ate 
Examiner in Coal-Tar Products to the City and Guilds of London Institute. Imperial 8vo. 215. net. 


THIRD EDITION NOW READY. 


INTRODUCTION TO PHYSICAL CHEMISTRY. 


By JAMES WALKER, D.Sc., Ph.D., F.R.S., Professor of Chemistry in University College, Dundee. Third Edition. 
8vo. 10s. net. 
CHEMICAL TRADE JOURNAL.—“ A work we can earnestly advise the advanced chemist to study, as the points touched 
upon have been dealt with in an extremely clear and easy style, which the ordinary reader will not fail to comprehend.” 


FRACTIONAL DISTILLATION. By Sypney Younc, D.Sc., F.R.S., Professor of 
Chemistry in University College, Bristol. With 72 Illustrations. Crown 8vo. 8s. 6d. 

CHEMICAL TRADE JOURNAL.—“ Supplies a long-felt want. . . . The whole of the chapters are easy and pleasant 
reading, and tempt the reader onward to the conclusion. . We feel sure that every chemist who is interested in, or engaged 
with, any manufacturing process in which distillation is practised, will feel genuine pleasure in perusing this work, in studying the 
points of the various chapters, and in repeating some of the many experiments so fully described by the author.” 


A MANUAL OF PRACTICAL MATHEMATICS. By Frank Castre, M.I.M.E., 


Mechanical Laboratory, Royal College of Science, South Kensington. Globe 8vo. 6s. 
SCHOOL WORLD. —* It is impossible in a short notice to do justice to a book that is so full of matter as this manual. 
The manual is full of suggestiveness, and introduces the student, who has a fair acquaintance with mechanics and physics, to 
many of the most important applications of t of the higher mathematics to these subjects.” 


NEW WORKS ON GEOMETRY TO MEET THE NEW REQUIREMENTS. 
A SCHOOL GEOMETRY. By H. S. Hatt, M.A., and F. H. Srevens, M.A. 


Globe 8vo. 
Parts I. and II. Part IL—LINES AND ANGLES, RECTILINEAL Ficures. Part II.—AREAS OF RECTILINEAL FIGURES 
(Containing the Substance of Euclid Book I.). 1s. 6d. 
Part III.—CircieEs (Containing the Substance of Euclid Book III., 1-34, and part of Book IV.). Is. 
Parts I., II., and HI. 2s. 6a. 
Part IV.—SQUARES AND RECTANGLES. GEOMETRICAL EQUIVALENTS OF CERTAIN ALGEBRAICAL FORMULA: (Containing 
the Substance of Euclid Book II. and Book III., Props. 35-37), sewed, 6d. 
Parts I.-IV. 35. 
Parts III. and IV. 1s. 6d. [Short/y. 
Part V. (Containing the Substance of Euclid Book VI., with Additional Theorems and Examples). Is. 6d. 
Parts I.-V. 45. 6d. 
Parts IV. and V. (Containing the Substance of Euclid Book II., Book III., 35-37, and Book VI.) 2s. [Shortly. 
Part VI. (Containing the Substance of Euclid Book XI., 1-21, together with Theorems relating to the Surfaces and Volumes of the 
Simpler Solid F igures). [Jn preparation. 
* This work is based upon the recommendations of the Mathematical Association. 
JOURNAL OF EDUCATION.—* Seems quite the best of the new text-books of geometry that have lately been published. 
It is moderate in its changes, and excellent as to arrangement and selection.” 


A NEW GEOMETRY FOR JUNIOR FORMS. By S. Barnarp, M.A., Assistant 
Master at Rugby School, late Fellow and Lecturer at Emmanuel College, Cambridge, and J. M. CHILD, B.A., Cantab., 
Lecturer in Mathematics, Technical College, Derby. Crown 8vo. 2s. 6d. 

*.* This volume contains all the practical and theoretical geometry required for a pass by Junior Candidates in the 

University Locals. 


A NEW GEOMETRY FOR SCHOOLS. By S. Barnarp, M.A., Assistant Master at 
Rugby School, late Fellow and Lecturer at Emmanuel College, Cambridge, and J. M. CHILD, B.A. Cantab., Lecturer 
in Mathematics, Technical College, Derby. Crown 8vo. 45. 6d. 

GUARDIAN.—“ The book should receive a very wide—we may almost hope a universal—circulation.” 
PART III. NOW READY. 


THEORETICAL GEOMETRY FOR BEGINNERS. By C. H. Attcock, Senior 
Mathematical Master at Eton. Parts I., II. and III. Globe 8vo, 1s. 6d. each. Part IV. [/n preparation. 


NATURE.—* For those who do not wish to be tied to Euclid’s sequence, and yet who desire to retain a strictly deductive 
system, the book will be found eminently suited. It is well written and beautifully printed.” 


PRACTICAL EXERCISES IN GEOMETRY. By W. D. Eccar, M.A., Assistant 


Master at Eton College. 2s. 6d. 
MATHEMATICAL GAZETTE.—*‘ We welcome heartily Mr. Eggar’s book as one that should supply a widely-felt want. 
- The book is well got up: the figures are effectively drawn on an ample scale. We see everywhere signs of a teacher whose 


heart i is in his work.” 
MACMILLAN & CO., LIMITED, LONDON. 
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Dr. LUNN’S and Mr. PEROWNE’S 
CRUISES. 


S.¥. ‘“ARGONAUT,’’ 3274 tons. 


£21 PALESTINE, EGYPT, GREECE Cruise. Twenty-eight 
days. Ticket, Dover, Calais, Marseilles included. February 2, 
1go4. Other Cruises later. 


Secretary, 5 Endsleigh Gardens, Euston, N.W. 


PHGNIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE, 


19 LOMBARD ST., E.©., and 57 CHARING CROSS, S.W. 
ESTABLISHED 1782. 

Moderate Rates. Absolute Security. Electric 
Lighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 

LOSSES PAID OVER £26,000,000. 


BIRKBEGK BANK 


(ESTABLISHED 1851 


TWO & A-HALF per cent INTEREST 


allowed on Deposit Accounts repayable on Demand. 
Current Accounts opened. 27% Interest allowed on 
minimum monthly balances when not drawn below £100. 
Advances made to Customers, and all General Banking 
Business transacted. 
Apply Sec, Southampton Bldgs, and High Holborn, London. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia ; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphi 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, icon 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, 
Ascidia, Salpa (preserved), Scyllium, Raia, &e., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


Asterias, Echinus, 


THE DIRECTOR. 


WATKINS 


| Award. oe 
| Guinness, &c. 


| Lenses, 18s. 6¢. Marvellous value. 


& DONCASTER, 


TURALISTS, 


MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EG@S AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY 


SPECIAL SHOW-ROOM FOF CABINETS. 

Be Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are rmitt to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


COLLECTIONS IN POLISHED DEAL CABINETS AND BOXES. 


MINERALS, ROCKS, OR FOSSILS. 


25 Specimens, 5/6; 50 do., 10/6; 100 do., 2i/-; 200 do, 42/-; 
300 do., 84/- 
Adapted for Examinations in Geology and Mineralogy. 
A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 

Hammers, Chisels, Blowpipe Cases, Card Models of Crystals, 
Glass-Capped Boxes, Card Trays, and all Geological and 
Microscopical Requisites. 

Cabinets, Trays, and Glass-Capped Boxes made to order. 
CATALOGUES GRATIS. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 
Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 
ROCK SECTIONS. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 
MINERALOGISTS, 
To Science & Art Department, British, Indian, & Colonial Museums, &c. 
Office and Stores :— 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 


THE MOST PERFECT. 
No Flickering. Superb Mechanism. Price £7 7 0. 
The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 

See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
to the Royal Polytechnic Institution, Dr. H. GRaTTAN 
Patent Pamphengo Science Lanterns. The Universal 
mp, Portrait Combination front 
Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4d. Small Illustrated Uatalogue, roo pages, free, sd. List of 
60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d. ; 
Postage, Pamphlets Free. W. C. HUGHES, Speciatist 

Brewster House, 82 Mortimer Road, Kingsland, N. 


Lantern 4-inch Condensers, 4-wic 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


Communications to the Editor. 
SUBSCRIPTIONS TO “NATURE.” 


Yearly . . 
Half-yearly 
Quarterly. . 

To ALL PLacEs ABROAD :— 
>. 
Half-yearly . . 

Quarterly , 


110 6 
6 


The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


*Three Lines in Column... . . 
Per Line after 
One Sixteenth 
One Eighth Page, or Quarter Column . . 
Quarter Page, or Half a Column 
Half a Page, ora Column .. . 


aan 


Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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TOWNSON_ & MERCE 


RADIO-ACTIVIT 


RETAIL—89 BiswopsoaTe STREET WITHIN, E.C. WHOLESALE—34 GAMOMULE STREET. £ 
Scientific Apparatus Manufacturers and Laborato 

Electr oscopes and Outfitters to the Home and Colonial Departments a 

H.M. Government, Scientific Institutions, Colleges, 


Electrometer N) for testing and the various Industries throughout the World. 


DENSIMETER 


A ' APPARATUS FOR EXPERIMENTS for finding the relative density of any body 
hich is not in the gaseous state. 
and on In finding the relative density of liquids it supplies the place 
_ of an accurate specific gravity bottle. 


Stationary The volume of solids, regular or irregular, may be accurately 
Electric Waves. 


Instructions for using the Densimeter are supplied with each 
SEIBT’S RESONATORS, RESONANCE BOBBINS, | instrument. 


LEYDEN JARS, &c. Price 18/6. 


| Sole Makers— 
ISENTHAL & CO., 
85 MORTIMER STREET, LONDON, w.  TOWNSON & MERCER, 
Contractors to the Admiralty, War, India, and Colonial Offices, &c. | 34 CAMOM | LE STREET, E.C. 


C. E. MULLER, ORME & CO. 


CONTRACTORS TO HIS easing GOVERNMENT, 


148 HIGH HOLBORN, LONDON, W.C. 


MANUFACTURERS OF APPARATUS FOR: TEACHING 


CHEMISTRY, PHYSICS, MECHANICS, 
HYDROSTATICS, &c. 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. 
CATALOGUES POST FREE. STUDENTS’ SETS OF APPARATUS. 


THe STANDARD-A GOERZ LENS 


Result: A Perfect Folding Camera. 


The price of the above instrument in }-plate size, fitfed with 
a Series Ill. Goerz Lens, High-speed Triple Action Shutter, 
Brilliant Finder, Rising and ‘Cross Fronts, Plate Attachment, 
Dark Slide, Focussing Screen, and arranged to take Daylight 
Loading Cartridges, Flat Films or Glass Plates, is £8 12 6 


OBTAINABLE ONLY FROM 


THE LONDON STEREOSCOPIC COMPANY, 
106 & 108 REGENT STREET, W., and 54 CHEAPSIDE. 


Printed by RicHarD CLAY AND Sons, Liurren, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City of London, and published by MacmiLia~ 
anv Co., LimiTED, at St. Martin's Street, London,W.... yand THE MACMILLAN Company, 66 Fifth Avenue, New Y ork.—THuRSDAY, Jan. 28, 1904- 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


‘* To the solid ground 
Of Nature trusts the mind which builds jor aye.’’—Worpswortn. 


No. 1788, VOL. 69] 


THURSDAY, FEBRUARY 4, 1904. [PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.]} {All Rights are Reserved. 


REYNOLDS & BRANSON, Ltd. 
Chemical and Scientific Instrument Makers to the Indian 
Government and Science and Art Department. 
. LABORATORY FURNISHERS and MANUFACTURING CHEMISTS 


Messrs. Newton have a ve7’y small quantity of Radium 
Bromide of high radio-activity in 5-milligramme 
tubes, B1O 10s. each. 


SPINTHARISCOPE. 


DEMONSTRATING RADIUM ENERGY. 
Simple Form . 10/6 
With Movable Pointer... . Bl/- 
Microscopic Slide ... 5 nee i 10/6 
RADIUM SCREEN. 
This Screen has sufficient radium energy to produce a photo- 
graph of a coin when placed between it and a photographic 


plate. 
} plate, 3/G ; 4 plate, G/G@; Whole Plate, 1O/G. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
W7 TON co. to National Physical fitted for Gas, Water 
an ectricity. 
SCIENTIFIC INSTRUMENT MAKERS TO H.M. THE KING, | Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 


lllustrations, free on application. 


3 FLEET STREET, LONDON. amen ¢ BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 


4 COMMERCIAL STREET, LEEDS. 


THE NEW NEGRETTI & ZAMBRA’S 


microscope, METEOROLOGICAL INSTRUMENTS 


Public and Private Observatories. 
With Eye-piece § inch, 4 inch 


Object - glasses, in Mahogany | STANDARD BAROMETERS of Newman’s and 
Case other types. 


£5 42s. 6d. STANDARD THERMOMETERS, HYGROMETERS, 
&e., &e. 


Double Nose-piece, 9/- extra. 


Focussing Substage, 14/6 extra. Negretti and Zambra’s New Iliustrated Price List of 
——_—_———_. Standard Meteorological Instruments sent post free on 


application to any part of the World. 
R. & J. BECK, Ltd., 


68 CORNHILL, 38 HOLBORN VIADUCT, E.C. 
LON D O NJ. | Branches: 45 CORNHILL, and 122 REGENT STREET. 
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UNIVERSITY OF BIRMINGHAM. 


Faculties. 
SCIENCE, ARTS, MEDICINE, COMMERCE. 


Speciat ofr Mopern LANGUAGES. 
DEPARTMENT FOR TRAINING OF TEACHERS. 


Schools of— 
ENGINEERING, METALLURGY, MINING, BREWING, 
DENTISTRY, 


Leading to Degrees and Diplomas. 


Tue SuMMER SESSION COMMENCES Apri 18, 1904. 

Act Courses AND DEGREES ARE OPEN TO BOTH MEN AND WOMEN 
STuDENTs. 

dn the Medical School there is a separate Dissecting Room for Women 
with a qualified Woman Demonstrator. 


raduates of other Universities may, after two years’ study or research, 
take a Master's Degree. 


Syllabuses with all information will te | sent on application to the 
SECRETARY. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 


The HALF TERM begins on Thursday, February 18. 


The College provides instruction for Students preparing for the University 
of London Degrees in Arts, Science and Preliminary Medicine; also 
instruction in subjects of General Education. 


There is a Training Department for Teachers, a Hygiene Department, 
and an Art School. 


Students can reside in the College. 
Particulars on application to the PRINCIPAL. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 


YORK PLACE, BAKER STREET, W. 
DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 


(Recognised by the Cambridge Syndicate.) 
Heap or THe DepartTmMENT: Miss H. ROBERTSON, B.A. 
Students are admitted to the Training Course in October and in January. 
The Course includes full preparation for the Examinations for the 


Teaching Diplomas granted by the Universities of London and Cambridge, | 
held annually in December. 


Full particulars on application to Miss RoBERTSON. 


SOUTH-WESTERN POLYTECHNIC, 
MANRESA ROAD, CHELSEA. 


The Governing Body are about to APPOINT anew PRINCIPAL on 
the retirement of Mr. Herbert Tomlinson, F.R.S. The duties will be: To 
direct the whole Educational Work of the Institution in its various 
branches—Day Technical College for Men (200), Day College for Women 
{300), Day School of Art (150), Evening Classes (2000), Domestic Economy 
School for Girls (40)—with the general superintendence of the Secondary 
Tbay School for Boys and Girls (300); and to personally undertake the 
Higher Teaching of one Department of Science, Pure or Applied 

Salary beginning at £600 a year, and increasing according to a scale to 
Le settled. 

Candidates between the ages of 30 and 50 preferred. 

Applications should be seut in on forms, which (together with memor- 
andum of duties) can be obtained at the Institute, to the SecrRETaRY, on or 
before February 15, 1904. 


NATURAL SCIENCE SCHOLARSHIP. 


KEBLE COLLEGE, OXFORD. 


A SCHOLARSHIP of the annual value of £60, together with Laboratory 
Fees, not exceeding £20 per annum, will be awarded at this College in 
March, 1904. 

he Examination commences Tuesday, March 15 

Subjects : Chemistry or Biology, with E Saennene “Mechanics and Physics 
for all Candidates, and Elementary Chemistry for those who offer Biology. 

For full particulars apply to Dr. Harcuerr Jackson, Keble College, 
Oxford. 


WANTED, an ASSISTANT in the County 


Chemical Laboratory. 
Food and Drugs. Salary, £75 per annum. Applications, with testi- 
momals and references, to be sent not later than February 16 to the 
County ANA cyst, Shirehall, Worcester. 


To Scientific Instrument Makers.—Demon- 
strator of Physics desires : esponsible p osition in‘a firm of good standir g. 
Highest references.—Apply “ Z.,” Nature Office. 


He will be required to help in the Analysis of | 


BIRKBECK COLLEGE. 


(BIRKBECK INSTITUTION.) 
BREAMS BUILDINGS, CHANCERY LANE, E.C. 


DAY AND EVENING CLASSES. 
SYSTEMATIC SCIENCE COURSES for Decrees (Lectures and Labo 
tory work) under RECOGNISED TEACHERS of the UNIVERSITY 

OF LONDON. 
Chemistry ie J. E Macxenzig, Ph.D., D.Sc, 
Physics ALBERT GriFFiTHs, D.Sc. 


Mathematics He Swart, 

A. ENDLE, A., D.Sc., 
Botany on S. E. B.Sc. 
Zoology ... ‘ii H. W. UNTHANK, B. A., B.Sc. 
Geology and Mineralogy Geo. F. Harris, F.G. 


Assaying, Metallurgy & Mining Gus. Patcuin, A.R.S.M. 
French, German, Spanish, Russian, Dutch, and Italian. 
EVENING CLASSES are also held in Biology, Physiology, Practical 
Geometry, Building and Machine Construction, Steam, Theoretical and 

Applied Mechanics, Land and Quantity Surveying, and Estimating. 
Courses for Conjoint Board, Dental and Pharmaceutical Examinations. 
Further information on application to the PRINCIPAL. 


COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS. 


For particulars at R. C. T. EVANS, 
eathcote Science Laboratories, 
9 Heathcote Street, Gray's Inn Road, W.C. 


TO MATHEMATICAL AND SCIENCE 


MASTERS.—Immediate Vacancies.—(1) Mathematical Twu'or 
required, able to take some Chemistry; Army standard ; few pupils. 
Salary, £120, resident. (2) Chemistry and Matheinatics ; County 
School; £140, non-resident. (3) Science or Mathematics ; County 
School; £80, resident. 


Easter Vacancies :— 

(1) Senior Mathematical Master required for County School ; salary, 
4150, non-resident. (2) Chemistry and Physics; £90, resident. (3) 
Chemistry, Physics and Mathematics ; London Schvol ; £80, resident. 
(4) Chemistry and Physics; Sea-side School; about £80, resident. 
(5) Mathematics and Klementary Science, some English, &c. ; London 
School; Fair Salary, non-resident.—For particulars of the above and 
other Vacancies, address Grirritus, Powe. Sirs, 
Scholastic Agents (Estd. 1833), 34 Bedford Street, Strand, London. 


LABORATORY to be Let.—A well-equipped 
modern Laboratory, situated in a good position in the W.C. district. 


Principals only need apply.—Address, ‘‘ F. B. W.,"’ care of 
AND Co., 62 Moorgate Street, E.C. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Higher 
Local, thorough acquaintance with Modern Languages). — 
Revision, Translation. Scale of charges on application. The C 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


PERMAN’S RADIOSCOPE. 


_A POPULAR FORM OF CROOKES’ SPINTHARISCOPE. 
The appearance is like a multitude of twinkling stars. 
Price 7s. 6d., post free. 


Apply T. LEWIS, 186 DONALD STREET, ROATH, 


CARDIFF. 
LANTERN and 


MICROSCOPICAL 4a D E 


In all branches of NATURAL BtSTORY. from 6/- per dozen. 
Over 20,000 in Stock 
(As supplied to the Principal Univer.ities, echnical Schools, &c.) 
Send for Cetalogues to the actual preparers. 
FLATTERS & GARNETT, Ltd., 


Dealers in everything Microscopical, 48 Deansgate, Manchester. 


LagoraTories : 16 & 18 Cuurch Road, Lonesicut, 

N.B.—Special Series of 48 Microscopical Slides for Students of 
Botany, in box, 21/- net. Book of Original Diagrams illustrating 

th ies, 1/- net 
AN NTERNS. MICROSCOPES, STUDY a 
PHOTO. MICROGRAPHIC AP APPARATU: LEACH 8 R PE. 
Speciality, LANTERN SLIDES Negatives, Kook Illustrations, &c. 
Correspondence invited. 


liances, &c. 
RN MICROSCO 
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INDUCTION COILS. 


~ 


— 


tical 
| and 


700-1200 SECTIONS AS SHOWN. 


The only Coils of this type actually made in England. ttlan 
Low resistance secondary. Ratio of output to input 
very high, as weil as total output in given time. For | E Toe 
full particulars, or to see a Coil working, please apply ; fa 
to the Patentee and Sole Manufacturer : 


LESLIE MILLER, | 
93 HATTON GARDEN, LONDON, E.C. sn 


Copyrignt 


WEST LONDON SCIENTIFIC W. WILSON. 


APPARATUS CO., COLLEGE SPECTROMETER. 
DEODAR ROAD, PUTNEY, 
LONDON, S.W. 


READING TELESCOPE FOR 7 ment to telescope and 
GALVANOMETER WORK, &e. ea |) prism table. Rack 


Will focus from infinity to 24 inches. Cross . a mation te telescope H 
wires to eyepiece. Good illumination and de- 7 = a= P adjustable slit and 
finition. Scale can be used in a horizontal or ‘am: . comparison prism to 
vertical position. Sub ial stand of g tal collimator. Rising 
and brass; no iron to affect galvanometer. V- d adiustabl A 
shaped cradle for telescope capable of pointing : : and adjustable prism 
in any direction. Thoroughly well made. = table ... £1110 
Price £2. 
Ditto, but telescope, With 6” Circle, reading to 30” 


Rack and pinion to telescope, ros. extra. Spectrometers made to the highest degree of accuracy. 


Manufacturers of all kinds of Physicaland = 4 BET MONT STREET, CHALK FARM, N.W. 


COLOUR PHOTOGRAPHY. 


SANGER-SHEPHERD NEW PATTERN REPEATING FITTING FOR LENS. 


Excellent photographs in colour are obtained with our smaller lens filter outfits, com- 
plete from 258, in which the three colour filters are placed one after the other in small 
spring fitting, but we have recently introduced an IMPROVED FORM OF BLACK 

RONZED BRASS FITTING in which the three filters are carried in a light frame, 
as shown in upper illustration. The lower illustration shows the outer case, through 
which the filter frame slides ; on the front of this, as shown, is a leather cap for making 
exposures, whilst at back there is a spring fitting for the hood of lens (or small panel to 
fit front board of N. and G. or other hand camera). This fitting keeps the filters clean 
and allows of rapid change of filters in correct order for three colour work, and by 
having a spare inner frame a set of the three most useful orthochromatic or photomicro- 
graphic filters may also be carried. Price from 186. Gd. each. Best quality morocco 
cases are supplied to carry the fitting and one or two sets of filters as required. 

For further details of repeating back and other attachments for colour photography see 
new list, post free to readers of Nature, or call to see transparencies cont paper prints by 
SANGER-SHEPHERD process. 


SANGER-SHEPHERD & CoO., 
5, 6 & 7 Gray’s Inn Passage, Red Lion Street, HOLBORN, W.C. 
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GOERZ TRIEDER 
BINOCULARS. 


The Perfection of Prismatic Glasses. 


Powerful. 


Definition 
Compact. 
Exquisite. 


Fitted with the most convenient form of 
focussing adjustment. 


PRICES GREATLY 
REDUCED. 


OBTAINABLE FROM ANY OPTICIAN. 


PARTICULARS OF 


Cc. P. GOERZ, 
1 to 6 Holborn Circus, London, E.C. 


THE NEW 


“ STUDENT’S ” 
STANDARD BAROMETER, 


(Rd. No, 420,297.) 

This Instrument has been designed to mee: the re. 
quirements of Students and others who find the need of 
a Barometer which will give exact readin«s, ang 
cost but a moderate sum. 

It appeals especially to Colleges and Sc 
Demonstration purposes. 

The construction is on that of the well-known ‘ 
principle. The level of the cistern mercury is r«< 
to zero, in exactly the same manner as in {)¢ 
expensive forms. 

‘The diameter of the mercurial column is * 25i 
affords a bold, well-defined reading. The s« 
means of the double vernier, are capable of b: 
to ‘or inch and ‘1 millimetre. It is mounted o 
polished, solid mahogany board, with plates for att; 
ment to wall, opal glass reflectors for reading «ff, ang 
screws for vertical adjustment. 

The metal portions are all well bronzed and lav juered, 
and the scales are silvered brass. 

We confidently recommend this Instrument for use as 
a ‘* Standard ”’ in Colleges and Schools, private ©|)serya- 
tories. and by Gas and other Engineers. 

Price, complete, mounted as illustrated, 


£3 7 6 each, 
or may be had with one scale (either inches 7 millj- 
metres), and with thermometer on other scale, at same 
price. 


Is for 


Sole Manufacturers— 


HATTON GARDEN, LONDON. 
5 (WHOLESALE) MAKERS OF ALL KINDS OF METEOROLOGICAL 
INSTRUMENTS. 
Contractors to H.M. Government. Estd. 17:0. 

Telegrams, ‘* Rapkin, London.” Telephone,1981 Holborn. 

MAY BE OBTAINED THROUGH ANY OPTICIAN, 

N.B.—If difficulty be found in securing any of our 

Instruments through your Dealer, kindly communicate 
with us. 


1/roth scale. 


TECHNICS. 


A New Monthly Magazine for Technical Students. 


No. 2 READY FEBRUARY 12tTH. Price 9d. Net. 


TECHNICS deals with all branches of Technology and Science. It 
records the progress of the Technical and Scientific world. Students, pro- 
fessional men, and that large section of the community anxious to be posted 


in the doings of the Technical world wili find Tecunics a reliable and 


indispensable magazine. 

Tecunics will be found invaluable to those who are engaged in the 
various branches of Technical study. 
greatest authorities on the subjects they write about. Some of the most 
eminent men connected with Technical Science have assisted us, and 
many more have promised their support and advice. 

Some of the principal items to be found in No. 2 are— 
THE PROGRESS OF SCIENCE AND TECHNOLOGY. 
THE ROYAL COLLEGE OF SCIENCE. 
1. The Laboratories. By Prof. W. A. TitpEN, D.Sc., 
By Sir ARTHUR Ricker, K.C.B., 


2. The Physical Laboratories. 
-S._ Illustrated from Plans by Mr. Aston Wesp. R.A. 
THROUGH THE SHOPS. By Josern 


THE “PHOTOGRAPHIC IMAGE IN THEORY AND PRACTICE. 


EpGar SENI1 


THE. YELECTRO- CHEMICAL AND BLECTRO-METALLURGICAL | 


pee STRIES. Part I. Aluminiums. By J. 


THE BACTERIOLOGY OF BREWING. By James Grant, F.C.S. 
CURRENT DYNAMO. Part II. By H. M. 
OBART, } 
THE BC AND MAGNETIC PROPERTIES OF ALLOYS OF 
IRON Prof. W. Barrett, F.R.S., and W. Brown, B.Sc. 
INCANDESCENT *BLECTRIC LAMPS, Part I, By Jas. 


BURNE, M.1.C 
THE HEATING VENTILATION EDUCATIONAL 
BUILDING. Ry W. W. A.M.1.C.E 
CONSTRUCTIONAL DESI IGN E. FIANDER ETCHELLS. 
ON DIAGRAMMATIC ILLUSTRATION LECTURES. 
By Wicrrip J. Linenam, M.1 
QUESTIONS and ANSWERS on SCIENCE soa "TECHNOLOGY, &e. 
#200 and a GOLD MEDAL for the Tecunics Prizeman. 
Fully Illustrated by Photographs and Drawings. 


. C. Kersuaw, 


“Swin- 


GEORGE NEWNES, LIMITED, 
3 TO 12 SOUTHAMPYoN STREET, STRAND, LoNDON, W.C. 


Its articles are contributed by the | 


| EDUCATION AUTHORITIES TO THE RESCUE! 
SCHOOL VANS. 
| AMERICAN LETTER. By Georce H. Locke. 


G. Horner, | 


| THE TEACHERS’ 


| HOW THE ACT WORKS.—I. 


NOW READY. THE FEBRUARY NUMBER OF 


SCHOOL: 


A Monthly Record of Educational Thought and Progress, 
Edited by LAURIE MAGNUS, M.A. 


Demy 4to. 6d. net. 

PRACTICE AND PRECEPT: A Monthly Talk; County Council Elec- 
tion; Free Church Manifesto ; Bishop of Stepney’s Committee ; Irish 
Education; The Classical Association ; Teaching of Geometry ; Mr. 
T. B. Page's Address ; ‘‘ Towards Peace”; Herbert Spencer's Will; 
Dr. Salmon's Death. 

By Professor 

E. ARMSTRONG. 

By J. C. Mepp. 


PROVINCIAL LETTER. 

A DEFENCE OF THE CLASSICS. 

EDUCATIONAL PRINCIPLES.—II. The Point of View. 
fessor JoHN ADAMS. 

MONTH BY MONTH: Memorabilia, Memoranda. 

OUR LEADERS.—II. Herbart. |ith a Pertrai?. 

THE EXAMINATION CHAOS. By CLoungstey Brereron. 

FORUM.—II. The Leaving-Certificate. By 
the HEADMASTER oF University COLLEGE SCHOOL. 

ABOVE THE LINE. 

THE BOOK AND ITS WRITER: Lord Avebury’s ‘‘Essays and 
Addresses.” 

SALARIES IN SECONDARY SCHOOLS. 

CORRESPONDENCE: The Education of the Engineer. 
Hopcson and M. STUART. 

SCIENCE AND INDUSTRY. By R. Heveer WaLtace. 

COMMON-ROOM PAPERS.—II. The Passage from the Primary 
to the Secondary School. By Cuar.orre L. Laurie. 

West Riding of Yorkshire. 
II. Derbyshire. HI. Staffordshire. IV. Warwickshire. 

REVIEWS: The Philosophy of Maps; English in England; [iistory 
made in America; Philosophy of Comte; Greek Grammars ; Gree! 
History ; Minor Notices, &c. 


Ry Professor J. S. 
By Pro- 


By T. L. Humpersrone. 
By J. S. 


JOHN MURRAY, ALBEMARLE STREET, W. 
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MUIRHEAD 


NEW Makers of 


PORTABLE 


wet all Kinds of 
INDUCTION General 

vei COIL, Electrical 
+. Fitted and X-Ray 
el with Adjustable Apparatus. 


Condenser and 
Reversing Switch. 


PRICES. 
10” COIL FOR X-RAY 


WORK, £25. 


10” COIL FOR WIRELESS 2 Telephone: 
TELEGRAPHY, 91 A liberal discount on P 
= these prices, 779 Westminster. 


Telegrams: 


** Secohm, London.’’ 


LTD, 
SON, 


my 12 CARTERET STREET, QUEEN ANNE’S GATE, 
WESTMINSTER, S.W. 
<= WORKS—ELMERS END, KENT (Adjoining S.E.R. Station). 
oF 
All other air K 
pumps superseded. JAS. J. H IC Ss, 
SIR HOWARD GRUBE'S 
Patent 
A THE HAND SURVEY INSTRUMENTS. 
Trish 99 
“GERYK 
fesso (Fleuss Patent) 
Vacuum Pump. 
Pro 
Results hitherto only pos- 
sible with mercury pumps 
. are readily obtainable by 
the ‘‘ GeryK.’’ Used by 
all leading scientists. Far 
‘Ss more rapid than any other 
vacuum pump. CLINOMETER. 
mary Price from Write for 
hire. £4:5:0. LIST F.45. OPTICAL SOUARE, 
GRSRISMATIC COMPASS, SEXTANT. 


ga ILLUSTRATED LIST, with Prices, POST FREE. 


Pulsometer Engineering C21 
Rine Cims ironworks, Reading. 8, 9 & 10 HATTON GARDEN, LONDON. 
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THE ENTOMOLOGISTS’ MONTHLY | ORIENT-PACIFIC Bay PLEASURE 


MAGAZINE. 
Price Sixpence, Monthly. To Palestine, Egypt, &c. 
Edited C. Gs Barrett, G. C. Cuampion, F.Z.S., J. Doucias, From LONDON oth February, from MARSEILLES roth February, 
w. W. OwLER, A., F.L.S., R. or eres F.R. -. E. SAUNDERS, the S.S. CUZCO. 3918 tons register, 4000 horse-power, visiting Tang er, 
1.8. Palma, Marseilles, Syracuse, Santorin, Rhodes, Kyrenia’ 
Lorp WALsINGHAM, M. ‘A, LL.D., F.R.S. Beyrout, Jaffa, Port Said, Alexandria. Haifa and aples. 
This M 4 86. . d d tes ond Passengers. can leave London as late as the 18th February, and by trave! ing 
is Magazine, in standar I overland join the steamer at Marseilles on the following day. Fares 
weno with ey, an on the Insects of | 4, Guineas upwards. Other ae to follow. 
Subecription—Siz Shillings per Annum, post free. Managers {AWDERSON, ANDERSON & CO.} Fereherch 
London : GURNEY & JACKSON (Mr. Van Voorst’'s Successors), | _ For passage apply to the latter firm at 5 Fenchurch Avenue, Loni on, 
1 Paternoster Row. E.C., or to West End Branch Office, 28 Caden Street. S.W 


WEACMWIILLAN Co.’sS LIst. 


FOURTH EDITION REVISED AND ENLARGED NOW READY. 


TEXT-BOOK OF GEOLOGY. 
By Sir ARCHIBALD GEIKIE, F.R.S., D.C.L., D.Sc., &. In2 Vols. 8vo. 30s. net. 
PILOT.—* A model of what such a work should be. . . . As a competent guide and an authoritative book of reference, he 
student can desire nothing better ; in few sciences will he find anything so good in our language.” 
SECOND EDITION REVISED AND ENLARGED. 


A SYSTEMATIC SURVEY OF THE ORGANIC COLOURING MATTERS. = Found: 
on the German of Drs. G. Schultz and P. Julius. Second Edition. Revised throughout and greatly Enlarged by 
ARTHUR G. GREEN, F.I.C., F.C.S., Professor of Tinctorial Chemistry at the Yorkshire College, Leeds; late 
Examiner in Coal-Tar Products to the City and Guilds of London Institute. Imperial 8vo. 21s. net. 


ELEMENTS OF INORGANIC CHEMISTRY. By Harry C. Jones, Associate 


Professor of Physical Chemistry in the Johns Hopkins University. Crown 8vo. 6s. 6d. 


THE CHEMISTRY OF PLANT AND ANIMAL LIFE. By Harry Snyper, B.S., 


Professor of Agricultural Chemistry, University of Minnesota, and Chemist of the Md seve Agricultural Experiment 
Station. Globe 8vo. 6s. net. 


ELEMENTS OF ELECTROMAGNETIC THEORY. By S. J. Barnerv, 


Assistant Professor of Physics in the Leland Stanford Jr. University. 8vo. 125. 6d. net. 
NEW WORKS ON GEOMETRY TO MEET THE NEW REQUIREMENTS. 
A SCHOOL GEOMETRY. By H. S. Hatt, M.A., and F. H. Srevens, M.A. 


' Crown 8vo. 
Parts I. and II. Part IL—LINESAND ANGLES, RECTILINEAL | Parts I.-IV. 3s. 

Ficures. Part II.—AREAS OF RECTILINEAL FIGuREs | Parts I[I..and 1s. 6d. [Shortly. 

(Containing the Substance of Euclid Book I.). ts. 6d. Part V. (Containing the Substance of Euclid Book VI., with 


Part III.—Circwes (Containing the Substance of Euclid Book Additional Theorems and Examples). 1s. 6d. 
II., 1-34, and part of Book IV.). Is. Parts 1.-V. 45. 6d. 
Parts I., II., and III. 2s. 6a. | Parts IV. and V. (Containing the Substance of Euclid Book II. 
Part IV.—SQUARES AND RECTANGLES. GEOMETRICAL Book III., 35-37, and Book VI.) 2s. [Just Ready. 
EQUIVALENTS OF CERTAIN ALGEBRAICAL FORMULA | Part VI. (Containing the Substance of Euclid Book XL., 1-21, 
(Containing the Substance Jf Euclid Book II. and Book together with Theorems relating to the Surfaces and 
III., Props. 35-37), sewed, 6a. Volumes of the Simpler Solid Figures). [Zz preparation. 


*," This work is based upon the recommendations of the Mathematical Association. 
JOURNAL OF EDUCATION.—* Seems quite the best of the new text-books of geometry that have lately been published. 
It is moderate in its changes, and excellent as to arrangement and selection.” 


A NEW GEOMETRY FOR JUNIOR FORMS. By S. Barnarp, M.A., Assistant 
Master at Rugby School, late Fellow and Lecturer at Emmanuel College, Cambridge, and J. M. CHILD, B.A., Cantab., 
Lecturer in Mathematics, Technical College, Derby. Crown 8vo. 2s. 6d. 

*,* This volume contains all the practical and theoretical geometry required for a pass by Junior Candidates in the 

University Locals. 


A NEW GEOMETRY FOR SCHOOLS. By S. Barnarp, M.A., Assistant Master at 
Rugby School, late Fellow and Lecturer at Emmanuel College, Cambridge, and J. M. CHILD, B.A. Cantab., Lecturer 


in Mathematics, Technical College, Derby. Crown 8vo. 4s. 6d. 
GUA RDIAN.—*“ The book should receive a very wide—we may almost hope a universal—circulation.”’ 


THEORETICAL GEOMETRY FOR BEGINNERS. By C. H. Atucock, Senior 


Mathematical Master at Eton. Parts I., II. and III. Globe 8vo. 1s. 6d. each. Part IV. [/x preparation. 
NATURE.—* For those who do not wish to be tied to Euclid’s sequence, and yet who desire to retain a strictly deductive 
system, the book will be found eminently suited. It is well written and beautifully printed.” 


PRACTICAL EXERCISES IN GEOMETRY. By W. D. Eccar, M.A., Assistant 


Master at Eton College. Globe 8vo. 2s. 6d. 
MATHEMATICAL GAZETTE,—*‘ We welcome heartily Mr. Eggar’s book as one that should supply a widely-felt want. 
- The book is well got up: the figures are effectively drawn on an ample scale. We see everywhere signs of a teacher whose 


heart i is in his work.” 
MACMILLAN & CO., LIMITED, LONDON. 


4 
f 
RE 
| 
bi 
. 
— - - 


Ub 


FEB 36 1904 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


‘** To the solid ground 


Of Nature trusts the mind which builds for aye.’-—Worpswortn. 


No. 1789, VOL. 69] 


THURSDAY, FEBRUARY I1, 1904. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


[All Rights are Reserved, 


THE WAR IN THE FAR EAST. | 


LANTERN SLIDES. 


A new Series of 83 Slides from direct 
negatives just taken on the 


TRANS-SIBERIAN RAILWAY. 
Port Arthur, Vladivostock, Wei-hai-wei, Lake Baikal, Nijni 
Novgorod, Scenes in Manchuria, Russian Guards, &c. 
TYPES OF THE RUSSIAN AND JAPANESE 

ARMIES AND NAVIES, principally from Drawings, 


Maps of the Seat of War, Portraits, &c. A new Series of 
36 Slides. PRICE 1/3 each. 


COREA ___ Map, Ports of Seoul, Chemulpo, Groups and 
. Portraits, Monasteries, &c., from direct photo- 
graphs. Set of 30 Slides, A/- each. 
These Sets will be added to week by week as the War proceeds. 


NEWTON & CO., 


MAKERS TO THE GOVERNMENT, 


3 FLEET STREET, LONDON. 


Soeben erschienen : 


GESAMMELTE ABHANDLUNGEN 
von ERNST ABBE. 


Erster Band: Abhandlungen uber die Theorie des 
Mikroskops. Mit 2 Tafeln, 29 Figuren im Text und einem 
Portrat des Verfassers. Preis: 9 Mark, geb. 10 Mark. 


LEHRBUCH DER EXPERIMENTALPHYSIK IN 
ELEMENTARER DARSTELLUNG. 
Von Dr. ARNOLD BERLINER. 


Mit 3 lithographischen Tafeln und 695 zum Teil farbigen 
Abbildungen. Preis: 14 Mark, geb. 16 Mark 50 Pf. 


STREIFZUGE AN DER RIVIERA. 


Von EDUARD STRASBURGER, Prof. a. d. 
Universitat Bonn. 
Illustriert von LOUISE REUSCH. 
Zweite ganzlich umgearbeitete Auflage. 
Preis: 10 Mark, eleg. geb. 12 Mark. 


KUNZITE 


A NEW VARIETY OF SPODUMENE. 


Responding in a high degree 
to the 


RADIO-ACTIVITY 
OF RADIUM. 


Write for particulars to 


JOHN J. GRIFFIN & SONS, Ltd., 


20-26 SARDINIA STREET, LINCOLN’S 
INN FIELDS, LONDON, W.C. 


NEGRETTI & ZAMBRA’S 
STANDARD 


METEOROLOGICAL INSTRUMENTS 


FOR 
Public and Private Observatories. 


STANDARD BAROMETERS of Newman’s and 
other types. 


STANDARD THERMOMETERS, HYGROMETERS, 
&e., &e. 


Negretti and Zambra’s New Illustrated Price List of 
Standard Meteorological Instruments sent post free on 
application to any part of the World. 


38 HOLBORN VIADUCT, E.C. 
Branches: 45 CORNHILL, and 122 REGENT STREET. 
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UNIVERSITY OF BIRMINGHAM. 


Faculties. 
SCIENCE, ARTS, MEDICINE, COMMERCE. 


Speciat ScuHoor. of MoperRN LANGUAGES. 
DEPARTMENT FOR TRAINING OF TEACHERS. 


Schools of— 
ENGINEERING, METALLURGY, MINING, BREWING, 
DENTISTRY, 


Leading to Degrees and Diplomas. 


Tue SuMMER SESSION COMMENCES APRIL 18, 1904. 

Att Courses AND DEGREES ARE OPEN TO BOTH MEN AND WoMEN 
STuDENTs. 

In the Medical School there is a separate Dissecting Room for Women 
with a qualified Woman Demonstrator. 

Graduates of other Universities may, after two years’ study or research, 
take a Master's Degree. 

Syllabuses with all information will be sent on application to the 
SECRETARY. 


EAST LONDON TECHNICAL 
COLLEGE, 
MILE END ROAD. 
SCHOLARSHIPS. 


The Drapers’ Company will award this year the following Entrance 
Scholarships, viz. : Four Senior Scholarships, two for girls and two for boys, 
of the value of £40 per annum, each with exemption from the College 
tuition fee, and tenable for three years. Candidates must be between 16 and 
19 years of age. 

Twelve Junior Scholarships for boys of the value of £15 and £20 per 
annum each, with exemption from the College tuition fee, and tenable for 
two years. Candidates must be between 14 and 16 years of age. 

The Senior Scholars will be selected by the Company from candidates 
recommended as specially promising and likely to profit by a course of 
study in science. The Junior Scholarships will be awarded on the final 
part of the Intermediate Scholarship Examination of the London Technical 
Education Board. 

For further information apply to the CLERK to the Drapers’ Company, 
Drapers’ Hall, Throgm: rton Street, E.C. 


NATURAL SCIENCE SCHOLARSHIP. 
KEBLE COLLEGE, OXFORD. 


A SCHOLARSHIP of the annual value of £60, together with Laboratory 
Fees, not exceeding £20 per annum, will be awarded at this College in 
March, 1904. 

The Examination commences Tuesday, March 15. 

Subjects : Chemistry er Biology, with Elementary Mechanics and Physics 
for all Candidates, and Elementary Chemistry for those who offer Biology. 
on particulars apply to Dr. Harcuerr Jackson, Keble College, 

xford. 


GUY’S HOSPITAL. 
ENTRANCE SCHOLARSHIPS IN SEPTEMBER, 1904. 
Five Open Scholarships, Three (£150, £60 and £50) in Science, and Two 
(4100 and £50) in Arts. 
Particulars and Copies of Examination 
Dean, Guy's Hospital, London Bridge, S.E. 


GUY’S HOSPITAL. 
PRELIMINARY SCIENTIFIC (M.B. Lond.). 
Ciasses are held throughout the year. 
July Examination. 
Fee, 16 guineas. 


GEOLOGICAL SOCIETY OF LONDON. 


The ANNIVERSARY MEETING of this Society will be held at the 
SOCIETY'S APARTMENTS, BURLINGTON HOUSE, on FRIDAY, 
February 19, at 3 o'clock. 

The Fellowsand their Friends will DINE together at the CRITERION 
RESTAURANT, Piccadilly Circus, at 7.30 p.m. Tickets to be obtained 
at the Society's Apartments. 


Papers on application to the 


Special instruction is given for the 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 
(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L 
LONDON UNIVERSITY SCIENCE AND ENGINEERIN 
DEGREES. 


Day and Evening Courses in the above under recognised teachers i; 
MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours stud 
exceptionally large and well equipped. 


RESEARCH. 


Accommodation and apparatus provided for research in either Pur 
Applied Chemistry and Physics, and Engineering, in rooms spec: ly 
adapted for this purpose. 

Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principa! 


COACHING 


(THEORY AND PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY (o 
MEDICAL EXAMS. 

Especial Course of Instruction in THERAPEUTICS, PHARMA. 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 
EXAM. 


FREDERICK DAVIS, The Laboratories, 
49 and 51 ImprertaL Buitpincs, LupGare Circus, E.C. 


TUITION BY CORRESPONDENCE. 


MATRICULATION, B.A. AND B.Sc. EXAMINATIONS. 


Civil Service Appointments, Law, Medical and 
Tuition in any subject: Physics, Chemistry, Mathematics, 
Mechanies, Psychology, Logic, Political Economy, Latin, Greek, 
French, German, Italian, Book-keeping, &c. Tutors : Graduates of Oxford, 
Cambridge, London, and Royal Universities, Prizemen, Science Medalists. 
—Address, Mr. J. CHARLESTON, B.A., Burlington Correspondence College, 
8 Crescent Grove, Clapham Common, London, S.W. 


PRACTICAL AND THEORETICAL TUITION. 


In PHYSICS, CHEMISTRY, PHYSIOLOGY, GEOLOGY and 
BOTANY. Individual Instruction. 
R. C. T. Evans, B.Sc.(London), 
Director of the 
Heatucore Science LABORATORIES, 
9 Heathcote Street, Gray’s Inn Road, W.C. 


TO SCIENCE MASTERS.—Easter (1904) 


Vacancies.—Graduates and other well qualified Science Masters seeking 
posts in Public and other Schools for next term should apply at on 
giving full details as to qualifications, &c., to Messrs. GRIFFITHS, 
Smitu, Powerit & Situ, Tutorial Agents (Estd. 1833), 34 Bedford 
Street, Strand, London. Immediate notice of all the best vacancies 
will be sent. 


other _ preliminaries. 


Laboratory Man Wanted. Previous Labora- 
tory experience desirable. Wages commence 25s.—Apply by letter '» 
LecturER ON PuystoLoGy, St. Mary's Hospital Medical Scho 
Paddington, W. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN. 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). esearch, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


ROYAL NAVAL COLLEGE, OSBORNE. 


ASSISTANT MASTER required after Easter to teach Physics; a 
graduate of Cambridge preferred. Experience of a Physical or Engineering 
Laboratory essential ; age not to exceed 32. Commencing salary, £300 to 
4350 per annum, according to qualifications. Applications, with copies of 
testimonials, to be sent to the Head Master, C. EK. AsHrorp, Esq., Koyal 
Naval College, Osborne. 


WANTED, an ASSISTANT in the County 


Chemical Laboratory. He will be required to help in the Analysis of 
Food and Drugs. Salary, £75 per annum. Applications, with testi- 
monials and references, to be sent not later than February 16 to the 
County Anacyst, Shirehall, Worcester. 


PHCENIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 
19 LOMBARD ST., E.C., and 57 CHARING CROSS, S... 


ESTABLISHED 1782. 


Moderate Rates. Absolute Security. Blectric 
Lighting Rules Supplied. Liberal Loss Settlemen'’. 
Prompt Payment of Claims. 


LOSSES PAID OVER £26,000,000. 
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ORIENT-PACIFIC LINE PLEASURE 


CRUISES 


By S.S. CUZCO, 3918 tons register. 


From Marseilles roth February. 


Passengers leave London 18th February. 
To PALESTINE, EGYPT, &c. 


id, Alexandria, 


ia. 


Fares from 4° 


To CONSTANTINOPLE, GREECE, &c. 


From Marseilles rst April. 


Passengers leave London 31st March. 


Visiting Taormina, Constantinople, Smyrna, Pirzus, Kalamaki, 
Nauplia, Marseilles, Gibraltar, arriving at Plymouth on the 


28th April, and London a2gth April. 


Fares from 25 Guineas upwar 


M ¢; GREEN & CO. 
anagers | ANDERSON, ANDERSON & CO. 


‘ds. 


Avenue. 


For ay ly to the latter firm at 5 Fenchurch Avenue, London, 
E.C., or to ind Office, 28 Cockspur Street, S. 


Ww. 


aples. 


SECCOTINE 


**T shall always keep some Seccotine in the house. 


** does all you claim for it—sticks everything. I used it = 


Beyrout, Jaffa, 


} 
ead Office : 


| “large glass shade of a reading lamp; which, of course, 
** becomes hot when in use. It is now some weeks since I 
‘‘repaired the shade, and it appears to be as good now as 
**it was before it was broken.”—xtract from a late Letter 
received by the Proprietors. 
SOLE PROPRIETORS— 


M‘CAW, STEVENSON & ORR, Ltd., Belfast. 


31 & 32 SHOE LANE, LONDON, E.C. 


Send for a FREE SAMPLE to test. 
Seccotine is on sale everywhere. 


Tubes, Sixpence. 


With 30 Original Illustrations. Price 2s. 6d. 
The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 


By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed., 
Dental Surgeon to the Evelina Hospital, Southwark. 


BY THE SAME AUTHOR. 


The DISEASES of CHILDREN’S TEETH. 


Well Illustrated. Price 7s. 6d. 


SEGG & CO., 289 and 291 Regent Street, London, W 


BIRKBECK BANK 


(ESTABLISHED 1851) 


TWO & A-HALF per cent INTEREST 


allowed on Deposit Accounts repayable on Demand. 
Current Accounts opened. 2% Interest allowed on 

minimum monthly balances when not drawn below £100. 
Advances made to Customers, and all General Banking 


Business transacted. 


Apply Sec, Southampton Bldgs, and High Holborn, London. 


MICHAEL FARADAY. 

THOMAS HENRY HUXLEY. 

CHARLES DARWIN. 

JOHN TYNDALL. 

SIR GEORGE GABRIEL STOKES. 

SIR CHARLES LYELL. 

SIR CHARLES WHEATSTONE. 

SIR WYVILLE THOMSON. 

ROBERT WILHELM BUNSEN. 

LORD KELVIN. 

BARON ADOLF ERIK NOR- 
DENSKJOLD. 


N.B.—The Portraits of Sir 


SCIENTIFIC WORTHIES. 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


HERMANN L. F. HELMHOLTZ. | 
SIR JOSEPH DALTON HOOKER. | 
WILLIAM HARVEY. | 
SIR GEORGE B. AIRY. 

J. LOUIS R. AGASSIZ. | 
JEAN BAPTISTE ANDRE DUMAS. 
SIR RICHARD OWEN. 

JAMES CLERK MAXWELL. 
JAMES PRESCOTT JOULE. 
WILLIAM SPOTTISWOODE. 
ARTHUR CAYLEY. | 
SIR C. W. SIEMENS. | 


JOHN COUCH ADAMS. 

JAMES JOSEPH SYLVESTER. 

DMITRI IVANOWITSH MEN- 
DELEEF 

LOUIS PASTEUR. 


SIR ARCHIBALD GEIKIE. 
LORD LISTER. 
STANISLAO CANNIZZARO. 
PROF. VON KOLLIKER. 
PROF. SIMON NEWCOMB. 
SIR WILLIAM HUGGINS. 


Geikie, Lord Lister, Prof. Cannizzaro, Prof. von Kd@lliker, 
Prof. S. Newcomb, and Sir W. Huggins belong to a New Series and are Photogravures. 


Proof impressions of these, printed on India paper, may be had from the Publishers, price 5s. each; or the Series 
of 83 Portraits in a Handsome Portfolio for £8 10s., carriage paid. The Portfolio may be had separately, price 6s. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE OF “NATURE,” ST. MARTIN’S STREET, LONDON, W.C 


ORT 


SER: A, “ Absolutus” and “ Gilvus” 
SER. B, Light Filters, give the best correction for given increase in exposure, ane 
SER: C, permanent sealed Filters of high luminosity and transparency (?.e., no black), from 26. 6d. 


A SANGER-SHEPHERD Light Filter gives the MAXIMUM of Orthochromatic effect 
with the MINIMUM of Exposure. 


? NEW ONE-PLATE DEVICES FOR COLOUR PHOTOGRAPHY. 


Apparatus for Colour Photography, Science Lanterns, Rotating Sectors. Instruments for the 
Measurement of Light and Colour, Speed Determination, &c., and other Scientific Apparatus 


SANGER-SHEPHERD & Co., 5, 6,7 Gray’s Inn Passage, Red Lion Street, Holborn. W.C. 


HOCHROMATICS. 


ALL PHOTOGRAPHIC PLATES AND FILMS ARE COLOUR BLIND! 


TO OBTAIN PICTURES TRUE TO NATURE WITH CORRECT VALUES OF LIGHT AND 

SHADE, SHADOW DETAILS AND CLOUD EFFECTS, USE A 
SANGER-SHEPHERD LIGHT FILTER. 

Filters adjusted for the Cadett Spectrum Plates, from 108. 6d. 


from 6s. Od. 
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THE NEW AITCHISON 
PATENT PRISM BINOCULAR. 


MANY IMPROVEMENTS. LARGE OBJECT GLASSES. 
VARIABLE DIAPHRAGMS, &c. 

THE 
ENGLISH MECHANIC, 
August 14, 1903, says :— 

* The Aitchison Prism Bino- 
cular is original in design and 
possesses many new features. 
The result of the large object 
glasses is that six or eight times 
the light which can be collected 
in the old form (Prism Bino- 
cular) is obtained. The dia- 
phragms open up a new field of 
interest in the use of Binoculars. 
The whole frame is wonderfully 
rigid.” 

THE FIELD, August 8, 
1903, Says :— 

“In spite of the reduction in 
price the makers claim that 
their glass will bear comparison 
with the best in the market, 
and after putting it to the test 
by comparing the Aitchison 
with the best Prism Field 
Glasses we find the claim fully 
borne cut. The advantage to 
be derived from the use of the 
Iris diaphragms is unquestion- 
able. In astrong light they give = mit 
clearer definition and increase ‘al 
the difference between light and 


MADE IN LONDON. 

PRICES (the Numbers give Magnifying Power)— 
No. 6, £5. No.8, £5 10s. No. 10, £6. No. 12,86 10s. 
ILLUSTRATED PRICE LIST AND PARTICULARS POST FREE. 


Why buy foreign prism glasses when the Aitchison 
is best and cheapest. 


AITCHISON & CO., Government, 
428 STRAND, and Branches, LONDON. 


THE No. 2 **VICTORIA’”’ 


Science | 
Lantern. 


Price, with 4” condensers, silvered vertical 

prism, Limelight jet, double achromatic 

objective for horizontal, and single achro- 

matic for vertical projection. The body of } 

lantern lined with a special fireproof material, 
and complete in travelling case, 


:0: 0. 


Further particulars on application to 


JAMES WOOLLEY, SONS & CO., LTD., § 
VICTORIA BRIDGE, MANCHESTER. 


CCC CCC 


CHARLES GRIFFIN & CO., Ltd., 
PUBLISHERS. 
JUST OUT. In Large 8vo. Handsome Cloth Gilt. With Copious 
Plates and Illustrations. 30s. net. 


The Principles and Practice of 


DOCK ENGINEERING. 


By BRYSSON CUNNINGHAM, B.E., Assoc.M.Inst.C.E., 

Of the Engineers’ Department, Mersey Docks and Harbour Board. 

Genera Contents :—Historical and Discursive.—-Dock Design.— 
Constructive Appliances.—Materials.— Dock and Quay Walls.—Entrance 
Passages and Locks.—Jetties, Wharves, and Piers.—Dock Gates and 
Caissons.—Transit Sheds and Warehouses.—Dock Bridges. —Graving and 
Repairing Docks.—Working Equipment of Docks.—INbEx. 

*,* The object of the Author has been to deal with the construction and 
maintenance of Docks and their appanages, the principles underlying their 
construction and the mathematical theories involved, from the standpoint of 
the student, the expert, and of directors and others connected with seaports. 


HYPRAULIC POWER & HYDRAULIC 
MACHINERY, For the Use of Practical Engineers and Students. 
By HENRY ROBINSON, M Inst.C.E., F.G.S., Professor Emeritus 
of Civil Engineering, King’s College, London. Tuirp Eprtion. 
Thoroughly Revised and Enlarged. With additional Plates. [At Press. 


WORKS BY PROF. RANKINE. 
MANUAL of CIVIL ENGINEERING: 


Comprising Engineering Surveys, Earthwork, Foundations, Masonry, 

Carpentry, Metal Work, Roads, Railways, Canals, Rivers, Water- 
works, Harbours, &c. With Numerous Tables and Illustrations. Crown 
8vo, cloth. Twenty-Seconp Epiri0n. 16s. Just Out. 


A MANUAL of APPLIED MECHANICS: 

Comprising the Principles of Statics and Cinematics, and Theory of 
Structures, Mechanism, and Machines. With Numerous Diagrams. 

Crown 8vo, cloth. SevENTEENTH F DITION. 12s. 6d. (Just Out. 


NGINE-ROOM PRACTICE: A Hand- 


book for Engineers and Officers in the Royal Navy and Mercantile 

Marine, including the Management of the Main and Auxiliary Engines 
on Board Ship. By JOHN G. LIVERSIDGE, Engineer, RK.N., 
A.M.I.C.E., Instructor in Applied Mechanics at the Royal Naval 
College, Greenwich. Tuirp Impression. Large Crown 8vo. With 
numerous Illustrations. 6s. 


Lonpon: CHARLES GRIFFIN & CO., Lrp., 
EXETER STREET, STRAND, W.C. J 


REYNOLDS & BRANSON, Lo, 


Scientific Instrument Makers to the Indian 
Government and Science and Art Department. 


LABORATORY FURNISHERS AND 
MANUFACTURING CHEMISTS. 


NEW PHOTOGRAPHIC DARK ROOM LAMP 


THE “RYSTOS” 
ELECTRIC LAMP 


(No. 1) 
For Standing or Hanging, with Cord and 
Plug to fit ordinary lamp socket, and 
Reversing Switch. The insulated switch 
handle on top will be found safe and well 
adapted for turning on the current to 
either ruby or white light, or instantly 
exchanging the one for the other. The 
white light is convenient when making 
bromide prints, transparencies, &c. The 
ruby glass provided is of special quality, 
being spectroscopically tested. It gives 
a soft diffused light, while its semicircular 
shape secures the illumination of the 
whole developing table. 
Dimensions, 4 in. x 84 in. 
Price £1 IAs. 
(When ordering, please mention voltage. ) 


LAMPS FOR GAS ALSO WITH BYE-PASS. 
New Photographic Requisite List on application. 


14 COMMERCIAL STREET, LEEDS. 
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433 STRAND, LONDON. 


MANUFACTURER of Patented Induction Coils and 
other Scientific Instruments and Engineering 
Appliances to the Government Departments. 


Special Patterns of Instruments made to order. , 

Every Instrument is absolutely g d and will be shown in opera- 
tion if desired. ‘ 

The illustration (0°4 in. to the ft. scale) is from a photograph of the 44-in. 

Spark Induction Coil designed and made by my firm for W. SporTiswoopg, 

Esq., F.R S 

NEW TRIPLE-POLE MERCURY BREAK, giving « stream-like effect 
when used with Apps’ Patented Induction Coil (this can be fitted to 
any Induction Coil), £6 6s. 

HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 

The Model Apparatus adopted for South Africa, with Batteries, small 
&c. SETS OF X-RAY APPARATUS suitable for 
Field Hospitals, from £50. 

HIGH FREQUENCY APPARATUS of the latest models. 

JOINTLESS SECTIONS if ordered, single wires, flat and conical, 1oin. 
Coils 4000 ohms R, very thick discharge. Commercial series about 
half of catalogue prices. Primary Coils for 10 to 230 volts. 

PRICES per return post. 


CARL ZEISS, 


Optical Works, Jena. 


MEASURING INSTRUMENT 
DEPARTMENT. 
Spectrometers, Spherometers, Comparators, 
Dilatometers, Refractometers, Butter Refracto- 
meters, Inter-pupillary Distance Gauge, &c. 


Abbe Spectrometer 
Y on the auto-colli- 
mation principle. 
The same telescope 
serves for obser- 
vation and _ illu- 
mination the 
rays return along 
their own path. 
Small prisms of 
about 30° only are 
used instead of the 
usual 60° prisms. 
Material for ex- 
amination can be 
effectively econo- 


BUTTER REFRAGTUME/ER. 


DETAILED CATALOGUE, ‘‘F1,” POST FREE ON 
APPLICATION. 


LONDON BRANCH : 


MARCONI’S 
WIRELESS TELEGRAPH (0., 


INDUCTION 


WE STOCK 
10-in. and 12-in. COILS 
(OTHER SIZES AT SHORT NOTICE) 
ESPECIALLY SUITABLE FOR RONTGEN RAY AND 
HIGH FREQUENCY WORK. 


PERFECT INSULATION. 
HIGHEST EFFICIENCY. 
LOWEST PRICE. 


lilustrated Catalogue on application to 


is FINCH LANE, E.c. 


For Photography, Unsurpassed for fine definition 


Coxe [Enses 


Brovewrow Sreast Woena LEICESTER, 


Prof. Dalby’s 
Experimental Apparatus 


for illustrating the principle of Balancing 
reciprocating parts. 
Comprising: Four-Crank Model with Angles and parts 
adjustable, Set of Accurate Weights, Two Electric Motors, 
Resistance Apparatus, Frame, Springs, and Tvols. 


SOLE MAKERS— 


G. CUSSONS, The Technical Works, Manchester, N.W. 


Experimental Apparatus for Mechanical 
Laboratories, Models of Machine details, Dynamo 
details, Sectional Models of the Steam Engine, Oil 

Motor and Gas Engine, Building Construction 
Models, and Art, &c. 


When making structural alterations in Laboratories, see 
our new system of Laboratory Fittings. 


G. CUSSONS, 
The Technical Works, Manchester, N.W. 
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MACMILLAN & CO.’S BOOKS 
STUDENTS OF PHYSIOGRAPHY, GEOLOGY, & MINERALOGY, 


OBSERVATIONS OF A NATURALIST IN THE PACIFIC BETWEEN 1896 & 1899, 


By H. B. GUPPY, M.B., F.R.S.E. Vol. I. Vanua Levu, Fiji. 
A Description of its leading Physical and Geological Characters. Tilustrated. 8vo. 15s. net. 


WORKS BY SIR ARCHIBALD GEIKIE, F.R.S. 


ELEMENTARY LESSONS 
PHYSICAL GEOGRAPHY. Illustrated with Woodcuts 
and Ten Plates. Foolscap8vo. 4s. 6d. Questions, Is. 6d. 


PHYSICAL GEOGRAPHY. With 


Illustrations. Pott 8vo. 1s, [Scéence Primers. 


THE SCENERY OF SCOTLAND, 


VIEWED IN CONNEXION WITH ITS PHYSICAL 
GEOLOGY. Third Edition. Illustrated. Crown 8vo. 
tos. net. 


GEOLOGICAL SKETCHES AT 


HOME AND ABROAD. 8vo. 105. 6d. 
ANCIENT VOLCANOES of GREAT 


BRITAIN. 2 vols. Royal 8vo. 36s. net. 


TEXT-BOOK OF GEOLOGY. With 
Illustrations. Fourth Edition, Revised and Enlarged, in 
2 Vols, 8vo, 30s. net. 


CLASS-BOOK OF GEOLOGY. Illus- 


trated with Woodcuts. Fourth Edition. Crown 8vo. 55. 


OUTLINES of FIELD GEOLOGY. 


Fifth Edition. Extra fcap. 8vo. 35. 6d. 
GEOLOGY. With Illustrations. Pott 


8vo. Is. (Sczence Primers. 


Box OF GEOLOGICAL SPECIMENS TO ILLUSTRATE GEIKIE’s 
PRIMER OF GEOLOGY, I0s. 6d. 


THE FOUNDERS OF GEOLOGY. 


Extra crown 8vo. 6s. net. 


THE SCENERY OF ENGLAND 
AND THE CAUSES TO WHICH IT IS DUE. By 
the Right Hon. LORD AVEBURY, F.R.S., D.C.L., 
LL.D. Cantab, Dbl. et Edin., &c. With numerous Illus- 
trations, Diagrams and Map. 8vo. 15s. net. 

THE SCENERY. OF SWITZER- 


LAND, AND THE CAUSES TO WHICH IT IS DUE. 
With numerous plans and Illustrations. By the Right 
Hon. LORD AVEBURY. Crown 8vo. 6s. 


GEOLOGY FOR BEGINNERS. By 
Prof. W. W. WATTS, M.A., F.G.S. With 310 IIlustra- 
tions. Globe 8vo. 2s. 6d. 

EXPERIMENTAL SCIENCE 
(PHYSIOGRAPHY, SECTION I.). By Prof. R. A. 
— and A. T. SIMMONS, B.Sc. Globe 8vo. 


PHYSIOGRAPHY for BEGINNERS. 
By A. T. SIMMONS, B.Sc. Globe 8vo. 2s. 6d. 


PHYSIOGRAPHY for ADVANCED 
STUDENTS. By A. T. SIMMONS, B.Sc. Globe 8vo. 


45s. 6d. 

PHYSIOGRAPHY: an Introduction to 
the Study of Nature. With Illustrations and Coloured 
Plates. By T. H. HUXLEY, F.R.S. Crown 8vo. 6s. 


THE PLANET EARTH. An Astro- 


nomical Introduction to Prof. R. A. 
GREGORY, F.R.A.S. Globe 8vo. 


SHORT STUDIES IN “NATURE 
KNOWLEDGE. An Introduction to the Science of 
Physiography. By WILLIAM GEE. Crown 8vo, 3s. 6d. 
Part I. separately sewed, Is. net. 

PHYSICS of the EARTH’S CRUST. 
By the Rev. O. FISHER, M.A., F.G.S. Second Edition, 
altered and enlarged. 8vo. 12s. 

ELEMENTS OF CRYSTALLO- 
GRAPHY FOR STUDENTS OF CHEMISTRY, 
PHYSICS, AND MINERALOGY. By GEO. H 
WILLIAMS, Ph.D. Crown 8vo. 6s. 

HANDBOOK OF CLIMATOLOGY. 
By Dr. JULIUS HANN. Translated by R. de Courcy 
Ward. 8vo. 125. 6d. net. 


MACMILLAN AND CO., LIMITED, LONDON. 


The KLERKSDORP GOLD FIELDS. 


Being a description of the Geologic and of the Economic 
conditions obtaining in the Klerksdorp district, Transvaal 
Colony. By G. A. DENNY. Fully illustrated with Plans, 
Sections, a complete Map of the Klerksdorp district, and 
a Geological Map of the same area. Royal 8vo. 42s. net. 


The DIAMOND MINES OF SOUTH 


AFRICA. Some Account of their Rise and Development. 
By GARDNER F. WILLIAMS, M.A. _ Illustrated. 
Royal 8vo. 42s. net. 


GOLD MINES OF THE RAND. 
Being a Description of the Mining Industry of the Wit- 
watersrand, Transvaal Colony. By FREDERICK H. 
HATCH (Mining Engineer) and J. A. CHALMERS 
(Mining Engineer). With Maps, Plans, and IIlustrations- 
Super Royal 8vo. 17s. net. 


FIRST BOOK OF PHYSICAL GEO. 


GRAPHY. By RALPH S. TARR, B.S. Crown 8vo. 
6s. net. 


ELEMENTARY PHYSICAL GEO.- 
GRAPHY. RALPH §. TARR, BS, F.G.S.A 


GEOLOGY & GENERAL PHYSICS. 
By Lord KELVIN, D.C.L., F.R.S., F.R.S.E. With 
Illustrations. Crown 8vo. 7s. 6d. [Nature Series. 


TEXT-BOOK of PALAEONTOLOGY. 
By Prof. KARL A. VON ZITTEL. Translated by 
CHARLES R. EASTMAN, Ph.D. Vol. I. 8vo. 255. net. 
Vol. II. ros. net. 


A TREATISE ON ORE DEPOSITS. 
By J. A. PHILLIPS, F.R.S. Second Edition. Revised 
and Re-written by H. LOUIS, Professor of Mining, 
Durham College of Science. 8vo. 28s. 


MINERALOGY. An Introduction to 


the Scientific Study of Minerals. By Professor HENRY A. 
MIERS, D.Sc., M.A., F.R.S., Vice-President of the 
Geological, Chemical, and Mineralogical Societies. \Vith 
2 Coloured Plates and 716 Illustrations in the Text. 5vo. 
255. net. 
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Dr. LUNN’ S ‘and Mr. PEROWNE’S CRUISES. 
8.Y. “ARGONAUT,” 3274 tons. 


31: 10 NAPLES, ATHENS, CYPRUS, 
£ PALESTINE, EGYPT and MALTA. March r. 


16: 16 BOSNIA, HERZEGOVINA, MONTENEGRO and 
£ VENICE. April 12. London-Marseilles return ticket 
e Cruises, £5 55. extra. 


£10: 10 and £13: 13 ROME TOURS. 
Florence and Venice. 
Secretary, 5 Endsleigh Gardens, Euston, N.W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


In; lements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


Hiuerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 
ROCK SECTIONS. 
ALL LISTS FREE OF 
JAMES R. GREGORY & CO., 
MINERALOGISTS, &c., 
lence & Art Department, British, Indian, & Colonial Museums, &c. 
Office and Stores :— 


| KELSO PLACE, STANFORD RD., KENSINGTON, W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 


Extensions to 


Vortic sella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many | 


other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 
or preserved by the best methods :— 
Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, ego ~— 4 
onium ; *Hormiphora (preserved); Leptoplana; Lineus, 


Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, anus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledon, 


Pectens Bugula, risia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices oon more detailed lists apply to 

Biological Laboratory, Plymouth. THE DIRECTOR. 


THE IRISH NATURALIST. 
A Monthly Magazine of Irish Zoology, Botany, and 


Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Annual Subscription, 5s. Post Free to any Address. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street + 
(to which Address Subscriptions should be sent) 
London: SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd. 


NEW SYSTEMATIC COLLECTION OF 
335 ROCKS AND THIN 


according to H. Rosensuscu, “ El der G 
Il. Aufl, Stuttgart, 


This collection, A, is an extension of the former one of 250 rocks and thin 
sections ; but there are some changes of importance : firstly, a great number 
of new and interesting types of rocks have been added or exchanged 
for others ; secondly, as the ‘‘ Elemente der Gesteinslehre” are not only a 
treatise on massive rocks but also on the sedimentary and the 
crystalline schists, this collection also contains the most important 
types of these families of rocks. Great care has been taken to select only 
such rocks which clearly show all the characteristics of the type. 

Again, we have also selected out of this collection two smaller ones, 
B and C, of 250 and 165 specimens respectively. 


The prices are as er 


A. 335 specimens of rocks ... 419 0 © 
335 thin sections, in elegant case 421 0 © 

B. 250 specimens of rocks ... - £1310 © 
250 thin sections, in elegant case £15 10 © 

C. 165 specimens of "rocks ons 
165 thin sections, in elegant case... £10 0 


In the same way as before, to each collection will be. ‘added a printed 


' description in English translation (about 140 pages) of the macro- 


scopical and microscopical features of each work, containing also a 
description of the petrographical microscope for the use of students. 


COLLECTIONS OF MINERALS, FOSSILS, METEORITES: 
PURCHASED FOR CASH OR EXCHANGED. 
Dr. F. KRANTZ, 
RHENISH MINERAL OFFICE, BONN-ON-RHINE, GERMANY. 
ESTABLISHED 1833. 


WATKINS DONCASTER, 


ATURALISTS 


= MANUFACTURERS oF 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY 
SPECIAL SHOW-ROOM FOR CABINETS. 
pe Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are rmitt to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 
36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


COLLECTIONS IN POLISHED DEAL CABINETS AND BOXES. 


MINERALS, ROCKS, OR FOSSILS. 
25 Specimens, 5/6; s0 do., 10/6; vi do., 21/-; 200 do, 42/-: 
300 0. 
Adapted for Examinations in Geology and Mineralogy. 
A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 
Hammers, Chisels, Blowpipe Cases, Card Models of Coystals. 
Glass-Capped Boxes, Card Trays, and all Geological and 
Microscopical Requisites. 
Cabinets, Trays, and Glass-Capped Boxes made to order. 
CaTALoGuEs GRATIS. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


Communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 
& 
To ALL PLACES : 
O15 6 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
The telegraphic address of NATURE its “ PHUSIS,” LONDON. 


| CHARGES FOR ADVERTISEMENTS. 


d. 

“Three Lines in Column. ........0 2 6 

One Sixteenth Page . . . o10 

One Eighth Page, or Quarter Column o18 6 
Quarter Page, or Halfa Column. . . . .1 15 © 

Half a Page, oraColumn ......-.- 3 5 


* The first line being i in heavy type is charged for as "Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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INDUCTION COILS 


Up to 60 inches Spark. 


exlii 


Wound on the, multi-sectional | 
Principle (one layer spirals) with 
adjustable condenser & adjustable 
primary. 
PPP PLL 
Electroscopes and Electrometers for testing 
Radio-Active Materials. 


PRICE 18/G UPWARDS. 
ISENTHAL & CO., | 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 


APPAR 


FO 
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[TOWNSON & MERCER) 


| ESTABLISHED 1798 (OVER A CENTURY). 
| 
| RETAIL—89 BisHoPSCATE STREET WITHIN, E.C. WHOLESALE—34 CAMOMILE 


Scientific Apparatus Manufacturers and Laboratory 
| Outfitters to the Home and Colonial Departments of 
| H.M. Government, Scientific Institutions, Collezes, 
| and the various Industries throughout the Worlc. 


ORSAT-FISCHER’S 
GAS ANALYSIS 
ATUS 


TESTING FLUE GASES, 


£2:10:0 


Apparatus of every descrip- 


tion for the use of Gas! 


Departments are kept in 


stock. 


WRITE FOR PARTICULARS 


85 MORTIMER STREET, LONDON,W. 34 caAMOMILE STREET, E.C. 


TO 


CONTRACTORS TO HIS MAJESTY’S GOVERNMENT, 


MANUFACTURERS OF APPARATUS FOR TEACHING 


HYDROSTATICS, &c. 


CATALOGUES POST FREE. STUDENTS’ 


148 HIGH HOLBORN, LONDON, W.C. 


Cc. E. MULLER, ORME & CO. 


CHEMISTRY, PHYSICS, MECHANICS, 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. 
SETS OF APPARATUS. 


OBTAINABLE ONLY FROM 


iz Tue STANDARD+A GOERZ LENS 


Result: A Perfect Folding Camera. 


The price of the above instrument in }-plate size, fitted with 
a Series Ill. Goerz Lens, High-speed Triple Action Shutter, 
Brilliant Finder, Rising and Cross Fronts, Plate Attachment, 
Dark Slide, Focussing Screen, and arranged to take Daylight 
Loading Cartridges, Flat Films or Glass Plates, is a 12 6 


THE LONDON STEREOSCOPIC COMPANY, 
106 & 108 REGENT STREET, W., and 54 CHEAPSIDE. 


Printed by RicHARD CLAY AND Sons, LimitEp, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City ot London, and publishe 1 x4 
AND Co., LimiTED, at St. Mastin’s Street, London, W.C., and THz MacmiLLan Comrany, 66 Fifth Avenue, New York.—Tuurspay, 


MACMILLA\ 
eb. 12, 1904 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.’’—WorpswortThH. 


No. 1790, VOL. 69] 


THURSDAY, FEBRUARY 18, 1904. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


[All Rights are Reserved. 


RADIUM. 


SPINTHARISCOPES. 


DEMONSTRATING RADIUM ENERGY. 

With Movable Pointer 

RADIUM SCREEN. 


This Screen has sufficient radium energy to produce a photo- 


graph of a coin when placed between it and a photographic | 


plate. 
} plate, 3/G; 4 plate, G/G; Whole Plate, 10/6. 


EXTRA RAPID Radium Screens. 


3hin. x 2hin., 7/G; Plate, 1O/G; 4 Plate, 2O/-; 
} Plate, 35/- 
The ‘* Extra Rapid” are about 20 times more rapid in action 
than the ‘‘ Ordinary.” 


NEWTON & CoO., 
SCIENTIFIC INSTRUMENT MAKERS TO H.M. THE KING, 


3 FLEET STREET, LONDON. 


REYNOLDS & BRANSON, Ltd. 
Chemical and Scientific Instrument Makers to the Indian 
Government and Science and Art Department. 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS, 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Laboratory, Teddington, fitted for Gas, Water -, 
and Electricity. 
Catalogue of Chemical and Physical Apparatus, 350 4p. and 1200 
Illustrations, free on application. 
eee BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 


4 COMMERCIAL STREET, LEEDS. 


THE NEW BOOK 


PRICE ONE SHILLING. 


Containing an original description of the principles and 
function of the photographic lens. Together with the 
latest workshop methods. 

Then there follows a series of chapters on practical 
photography and the effect of lenses on results. The 
pore Bg are discussed and compared by means of 
original diagrams. Also an appendix on the Gauss 
Theory and on a new system of lens testing. The book 
is entitled 


“PHOTOGRAPHIC LENSES: 
_A SIMPLE TREATISE.” 
By CONRAD. BECK and HERBERT ANDREWS. 
POST FREE 4/3 
350 Pages, 45 Engravings, 150 Diagrams, Cloth Bound. 
_ EDITION. DE LUXE, 3/6 POST FREE. 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


NEGRETTI & ZAMBRA’S 
STANDARD 


METEOROLOGICAL INSTRUMENTS 


Public and Private Observatories, 
STANDARD BAROMETERS of Newman’s and 
other types. 


STANDARD THERMOMETERS, HYGROMETERS, 
&e., &e. . 


Negretti and Zambra’s New ‘Iiiustrated Price List of 
Standard Meteorological Instruments sent post free on 
application to any part of. the World.. 


38 HOLBORN VIADUCT, E.c. 
Branches: 45 CORNHILL, and i22 REGENT STREET, 
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UNIVERSITY OF BIRMINGHAM. 
SCIENCE, ARTS, MEDICINE, COMMERCE. 


Speciat Scuoot. of Mopern LANGUAGES. 
DEPARTMENT FOR TRAINING OF TEACHERS. 


Schools of— 


ENGINEERING, METALLURGY, MINING, BREWING, 
DENTISTRY, 


Leading to Degrees and Diplomas. 


THE SUMMER SESSION COMMENCES APRIL 18, 1904. 
Act Courses AND DEGREES ARE OPEN TO BOTH MEN AND WOMEN 
STuUDENTs. 
In the Medical School there is a separate Dissecting Room for Women 
with a qualified Woman Demonstrator. 
raduates of other Universities may, after two years’ study or research, 
take a Master's Degree. 


Syllabuses with all information will be sent on application to the 
SECRETARY. 


EAST LONDON TECHNICAL 
COLLEGE, 


MILE END ROAD. 


SCHOLARSHIPS. 


The Drapers’ Company will award this year the following Entrance 
Scholarships, viz. : Four Senior Scholarships, two for girls and two for boys, 
of the value of £40 per annum, each with exemption from the College 
tuition fee, and tenable for three years. Candidates must be between 16 and 
19 years of age. 

welve Junior Scholarships for boys of the value of £15 and £20 per 
annum each, with exemption from the College tuition fee, and tenable for 
two years. Candidates must be between 14 and 16 years of age. 

The Senior Scholars will be selected by the Company from candidates 
recommended as specially promising and likely to profit by a course of 
study in science. The Junior Scholarships will be awarded on the final 

art of the Intermediate Scholarship Examination of the London Technical 
ducation Board. 


For further information apply to the CLERK to the Drapers’ Company, 
Drapers’ Hall, Throgm -rton Street, E.C. 


ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


The Ricut Hon. Lorp Rayceicu, O.M., M.A., D.C.L., LL.D., 
D.Sc., F.R.S., Pullerian Professor of Natural Philosophy R.I., will on 
Saturday next, February 20, at three o'clock, begin a Course of Six Lec- 
tures on ‘THE Lire anD Work oF STOKEs.” 

Subscription to this Course, One Guinea. 

Tuesday next (February 23), at Five o'clock, E. Foxwe Esq., M.A. 
First of Three Lectures on ‘JAPANESE LirE AND CHARACTER.” Half- 
a-Guinea the Course. 

Thursday (February 25), at Five o'clock, Professor H. L. CALLENDAR, 

F.R.S. First of Three Lectures on METHODS 
or MEASURING TEMPERATURE.” Half-a-Guinea the Course. 

Subscription to all the Courses in the Season, Two Guineas. 


UNIVERSITY OF LONDON. 
LECTURES ON ADVANCED ZOOLOGY. 


EIGHT LECTURES on “ The Sporozoa” will be given at University 
College, Gower Street, W C., by Prof. E. A, Mincuin, on Mondays during 
Term, at 4.30 p.m., commencing on Monday, February 29, 1904. 

There is no fee forthe Course. Cards of admission and a detailed 
syllabus may be obtained on application to the undersigned. 


P. J. HARTOG, Academic Registrar. 


ROYAL NAVAL COLLEGE, OSBORNE. 


ASSISTANT MASTER required after Easter to teach Physics; a 

raduate of Cambridge preferred. Experience of a Physical or Engineering 

aboratory essential ; age not to exceed 32. Commencing salary, £300 to 
4350 per annum, according to qualifications. Applications, with copies of 
testimonials, to be sent to the Head Master, C. KE. AsHForb, Esq., Royal 
Naval College, Osborne. 


Wanted by gentleman with ro years’ experi- 
ence as Demonstrator of Physics, position in firm of Scientific Instrument 


Highest references and qualifications.—Apply X.,” Narur® 
fhice. 


BIRKBECK COLLEGE. 


BREAMS BUILDINGS, CHANCERY LANE, E.C, 


DAY AND EVENING SCIENCE COURSES (Lectures and 


Laboratory) under RECOGNISED TEACHERS of the 
UNIVERSITY OF LONDON. 


_ Chemistry _... oo J. E. Mackenzig, Ph.D., D.Sc, 


Physics ... ALBERT GrirFitus, D.Sc. 
A. B. Renoie, M.A., D.Sc., 
Botany ... ove ove { S. E. CHANDLER, B.Sc. 
Zoology ... H. W. UntuHank, B.A., B.Sc. 
Geology & Mineralogy Gro. F. Harris, F.G.S. 
RESEARCH in Chemistry and Physics in well-equipped laboratories. 
Assaying, Metallurgy & Mining. Geo. Patcuin, A.R.S.M. 
French, German, Spanish, Russian, Dutch, & Italian Classes, 
EVENING CLASSES also in Biology, Physiology, Practical Geometry, 
Building and Machine Construction, Steam, Theoretical and Applied 
Mechanics, Land and Quantity Surveying, and Estimating. cy Se 
Courses for Conjoint Board, Dental and Pharmaceutical Examinations. 
Further information on application to the PRINCIPAL. 


PATENT OFFICE APPOINTMENTS. 


Instruction in all the subjects of this Examination, in Day and Evening 
Classes. Nine students gained appointments at the January Examination. 
Birkbeck College, Breams Buildings, Chancery Lane, E.C. 


COACHING. 


CHEMISTRY, PHYSICS, BOTANY, GEOLOGY and PHYSIOLOGY 
for MEDICAL, UNIVERSITY and other EXAMINATIONS. 
For particulars apply to R. c T. EVANS, 


9 Heathcote Street, Gray's Inn Road, W.C. 


TO SCIENCE MASTERS.—Easter (1904) 


Vacancies.—Graduates and other well qualified Science Masters seeking 
posts in Public and other Schools for next term should apply at once, 
giving full details as to qualifications, &c., to Messrs. GkiFFITHs, 
SmiTH, Powett & Situ, Tutorial Agents (Estd. 1833), 34 Bedford 
Street, Strand, London. Immediate notice of all the best vacancies 
will be sent. 


Clearing Library.—246 works on Conchology, Geology, 
Kotany, Ferns, Agriculture, Gardening, Natural History, &c. Return- 
able list sent.—FRAMPTON, 10 Marriott Road, Finsbury Park, London. 


FOR SALE. 


Ross’s No. I. Best Binocular Microscope, with 8 objectives, all 
of first quality, including 1/16 oil immersion, racked substage, Abbé con- 
denser, &c., &c. ; cost, with accessories, £160. The very best obtainable ; 
offered at £30.—Baker’s Histologist Microscope, with 2 objectives ; 
offered for £4.—Other Microscopes offered, viz., Swift’s Advanced 
Students’ and London Made Binoculars, at one-third original cost.— 
Many excellent Objectives by Zeiss and other makers, at half price.— 
Best Sliding Microtome or Section Cutter, with razors, by Beck, for 
£2.—Slide-making Materials, and Microscope Slides in every pos- 
sible variety, 50 for 12s. Parcels sent out on approval for selection at 

d. each.—Air Pumps, Electrical Machines, and Astronomical 
elescopes. 


Rev. H. MILLS, Greenside, Kendal. 


FANCY VACUUM TUBES 


containing three different 
Minerals, producing very beau- 
tiful effects under the X-Ray. 


2S/- each. 


66 HATTON GARDEN, 
LONDON. 


Glass Blower and Actual Maker of 
all kinds of X-Ray and Vacuum 
Tubes, Glass Instruments, Mercury 
Pumps, &c. Any kind of Glass 
Apparatus made from sketch oF 
repaired, for Scientific Men and 
Laboratories. Lessons and Perform- 
ances given here, or at Colleges, &c. 
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Radium-Barium-Bromide, in gramme tubes con- Ys 


pitchbiende. Exposure Recor 


Radium-Barium-Bromide, in gramme and }- | 

gramme tubes containing I per cent. RADIUM. 

Phosphorescent Zinc Sulphide, 1/- per gramme. | 

Phosphorescent Zinc Sulphide Screens 10 x 10 

cm., 10/= each. 
SUBJECT TO BEING UNSOLD. 


HARRINGTON BROS., 


| 
Manufacturing Chemists, E Each: ‘COpy: 


LONDON, E.C. 
condensed informa— 
SCIENTIFIC ano 


EDUCATIONAL BOOKS 


NEW & SECOND HAND. 
we- LARGEST STOCK in LONDON ef SECOND- 

HAND School, Classical, Mechanical, ELEMEN- 

TARY and ADVANCED SCIENTIFIC BOOKS 

at about HALF PUBLISHED PRICE. 

Mathematical, Theological, and Foreign Books. 
KEYS AND TRANSLATIONS. 
J. POOLE & Co. 


(ESTABLISHED 1854), 
104 CHARING CROSS ROAD, 
LONDON, W.C. 


(Formerly of 39 HOLYWELL STREET, STRAND). 


Oa Enquiries by letter receive immediate attention. 


Pee. 


LQNOON, SYQNEY & CAPEI TOWN. 


a Qoyrignt 


ESTABLISHED 1807. 


HODGSOn & CO., 
AUCTIONEERS OF VALUABLE AND STANDARD BOOKS 


IN ALL DEPARTMENTS OF LITERATURE. 


INCLUDING 


THE VARIOUS BRANCHES OF _ SCIENCE. 


ALSO MANUSCRIPTS, AUTOGRAPHS AND ENGRAVINGS. 
VALUATIONS FOR PROBATE, &c. 
SALES EVERY WEEK. CATALOGUES OR TERMS OF SALE ON APPLICATION. 


Auction Rooms: 115 CHANCERY LANE, LONDON, W.C. 


Telephone 7291 ‘‘ Central.” 


ALL PHOTOGRAPHIC PLATES AND FILMS ARE COLOUR BLIND! 


TO OBTAIN PICTURES TRUE TO NATURE WITH CORRECT VALUES OF LIGHT AND 
SHADE, SHADOW DETAILS AND CLOUD EFFECTS, USE A 
SANGER-SHEPHERD LIGHT FILTER. 

SER: A, “ Absolutus” and ‘‘ Gilvus” Filters adjusted for the Cadett Spectrum Plates, from 10s. 6d. 
=. B, Light Filters, give the best correction tor given increase in exposure, . from 6s. Od. 
Ss » permanent sealed Filters of high luminosity and transparency (/.e., no black), from 26. 6d. 


A SANGER-SHEPHERD Light Filter gives the MAXIMUM of Orthochromatic effect 
with the MINIMUM of Exposure. 


P NEW ONE-PLATE DEVICES FOR COLOUR PHOTOGRAPHY. 


Apparatus for Colour Photography, Science Lanterns, Rotating Sectors. Instruments for the 
Measurement of Light and Colour, Speed Determination, &c., and other Scientific Apparatus 


SANGER-SHEPHERD & Co., 5, 6,7 Gray’s Inn Passage, Red Lion Street, Holborn. W.C. 
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GOERZ TRIEDER 
BINOCULARS. 


The Perfection of Prismatic Glasses. 


Powerful. 
Light. 
Definition 


Compact. 
Exquisite. 


Fitted with the most convenient form of 
focussing adjustment. 


PRICES GREATLY 
REDUCED. 


OBTAINABLE FROM ANY OPTICIAN 


~ 


PARTICULARS OF 


Cc. P. GOERZ, 
4 to 6 Holborn Circus, London, E.C, 


1/6th scale. 


THE NEW PATENT 


“DIAL” BAROGRAPH, 


or Self-Recording Barometer. 
} (Provisional Patent 23281.) 
| _ This is a most useful Instrument, and fills a long felt want. It makes an 
| interesting record of Barometric Variations, and at the same time reavily 
| sbows (by means of the Dial) the present height of the Barometer. We 
guarantee the reliability of the readings obtained, both past and present. 
| The Instrument is of the very best workmanship throughout, and is com- 
| pensated for temperature. ‘he Recording Arm and the Dial Hand, 
| working by means of our Patent Attachment off the same movement. a 
simultaneous action is thereby assured. Price, complete in handsome solid 
oak, walnut, or mahogany case, with one year’s supply of Charts, Ink, and 
Instructions, £6 15s. . 
MAY BE OBTAINED THROUGH ANY OPTICIAN. 


If any difficulty be found in securing any of our Instruments 
through your Dealer kindly communicate with the Manufacturers, 


-PASTORELLI & RAPKIN, 


(Established 1750), LTD, 
Contractors to H.M. Government, 


46, HATTON GARDEN, LONDON, E.C. 


| Telephone No. 1981, Holborn. Telegrams—* Rapkin, London. ’ 


THE 


DAVENPORT-STEWARD 
UNIVERSAL ARC LAMP 


(PATENT). 
FOR 
HIGH-CLASS 
OPTICAL 
PROJECTIONS. 


Practical 
and 


Alternating Safe. 


Currents. 


J. H. STEWARD, 
406 STRAND; 457 WEST STRAND, W.C.; 
7 GRACECHURCH STREET, E.C., LONDON. 


‘Telegraphic Address—‘‘ Telemeter, London.” Telephone—1867 Gerrard. 


Strongly Made. 


| ACTUAL (WHOLESALE) MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 

In consequence of the increased 
demand, we are pleased to be able to make 
a further reduction in the price of the 


| LATEST IMPROVED PATTERN 
| OF OUR 

| “UNIVERSAL” MERCURY 


THE CONSTRUCTION HAS BEEN 
SIMPLIFIED & STRENGTHENED. 


Extract from a letter from 
a large Midland Institution, 
after having the Instru- 
ment in constant use for 
eighteen months :— 
“The Mercury /et 
Interrupter remains in 
perfect working order, 
~ and has not yet required 
any attention.” 


Dew Tilustrated Catalogue, 


INCLUDING ALL STANDARD & MOST RECENT APPARATUS IN 


RADIOGRAPHY 


HIGH FREQUENCY, HIGH POTENTIAL, and other forms 
of ELECTRO-THERAPEUTIC TREATMENT, 


IS IN THE PRESS. 


Applications are invited for its receipt gratis on publication. 


ISENTHAL & CO., 
85 MORTIMER STREET, LONDON, W. 


Contractors to the Admiralty, War, India, and Colonial Offices, &.. 
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MUIRHEAD 

PORTABLE | <P) all Kinds of 

INDUCTION General 


Fitted and X-Ray 


with Adjustable Apparatus. 
Condenser and 


Reversing Switch. 


PRICES. : 


10° COIL FOR WIRELESS Telephone : 


TELEGRAPHY, #21 A liberal discount oft , 
these prices, 779 Westminster. 


12 CARTERET STREET, QUEEN ANNE'S GATE, 


WESTMINSTER, S.W. 
WORKS—ELMERS END, KENT (Adjoining S.E.R. Station). 


AWARDED MEDALS WHEREVER EXHIBITED, 
All other air iucluding y ac the great Paris Exposition of 1900. 


pumps superseded. JAS. J. HICKS, 


Sole Maker of 
SIR HOWARD GRUEBB’S 
Patent 


“G ERY K” HAND SURVEY INSTRUMENTS. 


(Fleuss Patent) 
Vacuum Pump. 


TH 


Results hitherto only pos- 
sible with mercury pumps 
are readily obtainable by 
the ‘‘ GeryK.’’ Used by 
allleading scientists. Far 
more rapid than any other POCKET LEVEL. 
vacuum pump. ADAPTED ALSO TO THE FOLLOWING: 
Price from Write for GRAPHOMETER, and SEXTANT, 


$4:5:0. LIST F.45. CLINOMETER, PRISMATIC COMPASS. 


Pulsometer Engineering ILLUSTRATED LIST, with Prices, POST FREE. 
ine $8, 9 & 10 HATTON GARDEN, LONDON. 
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THE IRISH “NATURALIST. 
A Monthly Magazine of Irish Zoology, Botany, and 


Geology. Price 6d. 
Edited by GEO. H. yt a ge B.Sc., and R. LLOYD 
RAEGER, B.A 
Annual 5s. Post Free to any Address. 
Dublin: EASON & SON, Lrp.. 40 Lower | gene Street 
(to which Address Subscrintions should be sent 


London : SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd. 


THE ENTOMOLOGIST: 
AN ILLUSTRATED JOURNAL OF GENERAL ENTOMOLOGY. 
Edited by Ricuarp Soutn, F.E.S., 

With the Assistance of 
Rosert Anxin, F.E.S. | Dr. D. Suarpe, F.R.S., F.E.S., &c. 

W. Lucas Distant, F.E.S., &c. | G. H. VERRALL, F.E.S. 

Epwarp A. Firtcn, F.E.S., W. Kirey, F E.S. 

F. W Fronawk, F.E.S G. W. Kirkatpy, F.K.S 

Martin Jacosy, F. ES. w. “Lucas, B.A., F. ie 
Founded by the late Edward Newman ‘in 1840, this Journal has been 

the popular organ of British Entomologists since, 1864. Its contents deal 

chiefly with the home fauna, but there are frequent articles and notes on 


ORIENT-PACIFIC LINE PLEASURE 
CRUISES 


By S.S. CUZCO, 3918 tons register. 
From Marseilles roth February. 
Passengers leave London 18th February. 
To PALESTINE, EGYPT, &c. 
Visiting Syracuse, Santorin, Rhodes, Kyrenia, Beyrout, Jaff, 
Port Said, Alexandria, Haifa and Naples. —_ 
Fares from 40 guineas upwards. 


To CONSTANTINOPLE, GREECE, &c. 
From Marseilles 1st April. 
Passengers leave London 31st March. 
Visiting Taormina, Constantinople, Smyrna, Pirzus, Kalamaki, 


Nauplia, Marseilles, Gibraltar, arriving at Plymouth on the 
28:h April, and London 2gth April. 


Fares from 25 Guineas upwards. 


matters of interest pertaining to the Entomology of various parts of the 
world. 
Published on the first of each month. 
annum post free to any country. 
London : WEST, NEWMAN, & CO. 


F. GREEN & CO. Head Off 
Managers {ANDERSON, ANDERSON & CO.} Fenchurch Avenue 


apply to the latter firm at 5 Fenchurch Avenue, Lond: 
at - to West End Office, 28 Cockspur Street, S.W. 


HARVEY “Sz PEARS 


(BY APPOINTMENT TO THE ROYAL INSTITUTION 
OF GREAT B5RITAIN.) 


Price 6. Subscription, 6s. per 


. 54 Hatton Garden, E.C. 


WAVE MOTION. 


Makers of the new Apparatus illustrating Wave Motion, 
designed and used by Dr. J. A. FLEMING in the 
Christmas Lectures at the Royal Institution. 


READING MICROSCOPES, RESISTANCE COILS, &c. 


56 SHARING CROSS ROAD, LONDON, W.C. 
SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. 


MACMILLAN Co.’sS 
FOURTH EDITION REVISED AND ENLARGED NOW READY. 


TEXT-BOOK OF GEOLOGY. 


By Sir ARCHIBALD GEIKIE, F.R.S., D.C.L., D.Sc., &c. In2Vols. 8vo. 30s. net. 
ROYAL COLLEGE OF SCIENCE MAGAZINE.—‘‘ We may say, at the outset, ‘a good wine needs no bush.’ The 
work has an established reputation, and by the thorough revision it has undergone well deserves to continue in its enjoyment.” 


SECOND EDITION REVISED AND ENLARGED. 


A SYSTEMATIC SURVEY OF THE ORGANIC COLOURING MATTERS. Founded 


on the German of Drs. G. Schultz and P. Julius. Second Edition. Revised throughout and greatly Enlarged by 
ARTHUR G. GREEN, F.I.C., F.C.S., Professor of Tinctorial Chemistry at the Yorkshire College, Leeds ; late 


Examiner in Coal-Tar Products to the City and Guilds of London Institute. Imperial 8vo. 215. net. 
ELEMENTS OF INORGANIC CHEMISTRY. By Harry C. Jones, Associate 
P Professor of Physical Chemistry in the Johns Hopkins University. Crown 8vo. 6s. 6d. 


THE CHEMISTRY OF PLANT AND ANIMAL LIFE. By Harry Snyper, B.S., 


Professor of Agricultural Chemistry, University of Minnesota, and Chemist of the Minnesota Agricultural Experiment 
Station. Globe 8vo. 6s. net. 


THIRD EDITION NOW READY. 
INTRODUCTION TO QUATERNIONS. By the late Professor Puitir 


M.A., F.R.S., and P. G. TAIT, M.A. Third Edition, prepared by C. G. KNOTT, D.Sc., Lecturer in Applied 
Mathematics : _ University of Edinburgh, formerly Protessor ot Physics in the Imperial University of Japan. 


Crown 8&vo. 
ELEMENTS OF ELECTROMAGNETIC THEORY. By S. J. Barnett, Ph.D., 
I2s. 6d. net. 


Assistant Professor of Physics in the Leland Stanford Jr. University. 8vo. 


TESTING OF ELECTRO-MAGNETIC MACHINERY AND OTHER APPARATUS. 


By BERNARD VICTOR SWENSON, E.E., M.E., of the University of Wisconsin, and BUDD FRANKENFIELD, 
E.E., of the Nernst Lamp Company. Volume I. Direct Currents. 8vo. 12s. 6d. net. 


MACMILLAN & CO., LIMITED, LONDON. 
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Dr. LUNN’S and Mr. PEROWNE’S CRUISES. 
‘ARGONAUT," 3274 tons. 


£31:10 NAPLES, ATHENS CONSTANTINOPLE, CYPRUS, 
: PALESTINE, EGYPT and MALTA. March z. 


£16 * 16 BOSNIA, HERZEGOVINA, MONTENEGRO and 
. VENICE. April 12. London-Marseilles return ticket 
for these Cruises, £5 5s. extra. 


£10 zs 10 and £13: 13 ROME TOURS. 
. Florence and Venice. 
Secretary, 5 Endsleigh Gardens, Euston, N.W. 


PHC:NIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


WATKINS & DONCASTER, 


Extensions to | 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. | 


EsTABLISHED 1782. 
Moderate Rates. Absolute Security. Blectric 
Lighting Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 


LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK 


(ESTABLISHED 1851) 


TWO & A-HALF per centINTEREST 


allowed on Deposit Accounts repayable on Demand. 
Current Accounts opened. 2% Interest allowed on 
minimum monthly balances when not drawn below £100. 
Advances made to Customers, and all General Banking 
Business transacted. 
Apply Sec, Southampton Bldgs, and High Holborn, London. 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 


THE MOST PERFECT. 
No Flickering. Superb Mechanism. Price £7 7 0. 
The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 
See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MaLpgn, E: ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 


Award. 7. Ey to the Royal Polytechnic Institution, Dr. H. GRATTAN | 


GUINNESS, Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. arvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleid Ch t Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 

Postage, 4@. Small Illustrated Catalogue, 100 pages, free, sd. List of 
60,000 Slides and 300 Lecture Sets, er Subjects, =. &c., 6d.; 

Postage, 2d. Pamphlets Free. HUGH S, SPECIALIST, 
ortimer Road, Kingsland, N. 


Brewster House, 82 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 
FOR aay BIRDS’ EGGS AND SKINS, AND ALL 
RANCHES OF NATURAL HISTORY 
special SHOW-ROOM FOR CABINETS. 
Ba Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Supertertt of Cabinets and 


Apparatus, references are a it to distinguished 
patrons, Museums, Colleges, 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 
36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


COLLECTIONS IN POLISHED DEAL CABINETS AND BOXES. 


MINERALS, ROCKS, OR FOSSILS. 


25 Specimens, 5/6; 50 do., 10/6; 100 do., 2i/-; 200 do, 42/-: 


300 do. 
Adapted for Examinations in Geology and Mineralogy. 
A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 


Sommers. Blowpipe Cases, Card of Cuystals, 


Glass-Capped Boxes, Card Trays, and all Geological and 
Microscopical Requisites. 
Cabinets, Trays, and Glass-Capped Boxes made to order. 
CaTaLoGugs GRATIS. 


_ THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Warfare, ~! Mass, Pottery, 
China, Lacq gs, Shells. other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 
ROCK SECTIONS. 
ALL LISTS FREE OF 
JAMES R. GREGORY & CO., 
MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, &c. 
Office and Stores :— 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, i Alcy- 
onium ; "Hormiphora (preserved) Leptoplana; Lineus, Amphi 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, anus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugu a, risia, Pedicellina, Holothuria, Asterias, nus, 
Ascidia, Salpa (preserved), oo Raia, &c., &c. 

For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


Communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 
£5 


Yearly . . 
Quarterly 
To ALL PLAcEs ABROAD :— 
Half-yearly 
Quarterly . 


| 


The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


s 


*Three Lines in Column . 
Per Line after 9 
One Sixteenth Page . . . o10 
One Eighth Page, or Quarter Column . .018 6 
Quarter Page, or Halfa Column. . . . .1 15 © 
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Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
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THE CARPENTIER GAIFFE PLATINUM | INTERRUPTER 


enables those using Coils for X-Ray or other purposes. to achieve a given result with one-third 

the electrical energy otherwise necessary. That is, 4 cells will do as much as 12 cells with other 

platinum breaks. For instance, 2 cells.(4 volts) will give-a full 10-inch spark or illuminate a large 
X-Ray tube. The advantage is obvious from every point ‘of view. 


GAIFFE 10-INCH COIL WITH THIS INTERRUPTER, £25. 


AGAIFFE « PARIS. 


For particulars of this, of ‘te latest Static Machines working in open air,.and of the recent 
invention (February, 1904)-of Professor D’Arsonval, viz. Entirely New High Frequency _Apparatus 
giving up to 1000 genes and showing splendid effluves—without employing any interrupter 


—apply to 
THE MEDICAL SUPPLY ASSOCIATION, 
228 Gray’s Inn Road, London, W.C. 
12 Teviot Place, Edinburgh. 
‘ Agents for GAIFFE, PARIS, Manufacturer to Professor D’Arsonval. 
CROSSLEWYV’S GAS ENGINES. 


GREAT REDUCTION 
RECENTLY 


(Represents J type in Oil or = | Cross/ey’s Portable Oil Engine 
Gas, giving about received the FIRST PRIZE 

at the Royal Agricultura) 

14 effective horse power.) Show, Cardiff, June 1901. 


Immediate delivery for Stock ENGINES DELIVERED.~Up to 
the end of 1902, 46,150 engines 


Sizes of Engines. : 4 £ & have been delivered, representing 
648,421 B.H.P. 


CROSSLEY BROS., LTD.. OPENSHAW MANCHESTER. 


RADIUM. RADIU 


WATSON & SONS, by special arrangement, are able to procure in rotation small quantities of Radium of the maximum activity, 
: for firm order for the Experimental use of Hospitals, Educational Institutions and Physicists only. 
Watsons can also supply Radium of high activity and Radium of medium activity, with promptitude. 


Watson’s SPINTHARISCOPE, 
For observing the Scintillations of Radium, is generally admitted to be the best that is made. The Scintillations are rendered 
visible in a very brilliant manner. 
FOR THE POCKET.—Spinthariscope, fitted with Needle, carrying Radium ; lacquered brass mounting, £1 1 8] 


with Magnifier having adjustment to focus. In leather case complete 
By removing the Lens the above can also be examined under the Microscope. 


FOR = MICROSCOPE.—Micro-Slide arr d lations. 
Complete im leather ange to show Radium Scintillation 10s. 6d. 


Watsons are also in a position te eusoly ‘POLONIUM. 
Send for Radium Pamphlet. Watson’s Catalogue of Microscopes (150 pages) Post Free. 


W. WATSON & SONS (***837"°"), Opticians to H.M. Government, 


313 HIGH HOLBORN, LONDON, w.c. 
Branch— 16 FORREST _ ROAD, EDINBURGH. Awarded 42 Gold and other Medals. 


DALLMEYER’S 


IMPROVED 


PRISMATIC 
BINOCULARS. 


THE “SERVICE.” 


WILL NOT GET OUT of ADJUSTMENT. 
EBASY TO CLEAN. EASY TO HANDLE. 
LIGHTEST 

Powers 4, 6, 8, 
lllustrated Pamphlet Post Free. 


J. H. DALLMEYER, LTD., 
25 NEWMAN ST., LONDON, W. 


Printed by RicHARD CLAY AND SONS, Lim ore at 28 & 3 Bread Street Hill, Queen Victoria Street, in the City of London, and pa blishes b iene 
anp Co., LimiTED, at St. Martin’s Street, |.ondon, W.C., and Tue MACMILLAN Company, 66 Fifth Avenue, New Y. HURSDAY, Feb. 18, 1904- 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


‘** To the solid ground 
Of Nature trusts the mind which builds for aye.’’—WorDSWoRTH. 


No. 1791, VOL. 69] THURSDAY, FEBRUARY 25, 1904. [PRICE SIXPENCE. 


Regi d as a Newspaper at the ¢ General Post Office.] [al ae are Reserved. 


REYNOLDS & BRANSON, Ltd. 
Chemical and Scientific Instrument Makers to His Majesty’ s 
For LEGTURES ON RAD | lJ Vi Government (indian, Home, and Colonial). 
"= | LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


We have the following now ready for illustrating Lectures 
on Radium :— 

2 Lantern Slides from Sir Oliver Lodge’s Drawings of Struc- 
ture of ‘* Atoms” of Hydrogen and Radium, 1/6 each, with 
description. 

4 Lantern Slides of Sir William Ramsay working in his 
laboratory, and his apparatus for collecting the emanations 
of Radium, 1/3 each. 

1 Rackwork Slide, showing the ‘‘ Spinthariscope” effect of 
Radium, very effective, 10/6. 

Set of Slides showing the characteristic Bright Line Spectra 
of Barium, Helium and Radium, in colours ; 13/6 the Set. . 
Lantern Electroscope for showing on the screen the dis- 

charging effect of Radium, 22/6. 

RAPID RADIUM SCREENS for taking Photographs of Coins, 
&e., by Radium Rays — the Lecture, 34” x 24”, 7/6; 
plate, 10/6 ; 4 plate, t plate, 35/-. 

ee CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 


NE VW TON && co., to National Physical a 1 Teddington, fitted for Gas, Waier 
ectricit 
Scientific Instrument Makers to H.M. the King and the Catalogue of Chemical and yp ne 350 fp. and 1200 
Government, D Sree on application. 
ESIGNS OF BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 
3 FLEET STREET, LONDON. 14 COMMERCIAL STREET. LEEDS. 


KU NZITE NEGRETTI & ZAMBRA’S 
STANDARD 
A NEW VARIETY OF SPODUMENE. METEOROLOGICAL INSTRUMENTS 


high degree Public and Observaterics. 
e 
STANDARD BAROMETERS of Newman's: and 


RADIO-ACTIVITY other types. 


OF R ADIUM STANDARD THERMOMETERS, HYGROMETERS, 


&e., &e. 


P : Negretti and Zambra’s New illustrated Price List of 
Write for particulars to Standard Meteorological Instruments sent post’ free oir 


JOHN J. GRIFFIN & SONS, Ltd., application to any part of the World. 


20-26 SARDINIA STREET, LINCOLN’S 38 HOLBORN VIADUCT, E.C. 
INN FIELDS, LONDON, W.C. Branches: 45 CORNHILL, and 122 REGENT STREET. 
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UNIVERSITY OF BIRMINGHAM. 
SCIENCE, ARTS, COMMERCE. 


Srecrat Scuoot. oF MopeRN LANGUAGES. 
DEPARTMENT FOR TRAINING OF TEACHERS. 


Schools of— 
ENGINEERING, METALLURGY, MINING, BREWING, 


DENTISTRY, 


Leading to Degrees and Diplomas. 


Tue SuMMER SESSION COMMENCES APRIL 18, 1904. 

Att Courses AND DEGREES ARE OPEN TO BOTH MEN AND WoMEN 
STUDENTs. 

In the Medical School there is a separate Dissecting Room for Women 
with a qualified Woman Demonstrator. 

Graduates of other Universities may, after two years’ study or research, 
take a Master's Degree. 


* Syllabuses with all information will be sent on application to the 
SECRETARY. 


EAST LONDON TECHNICAL 
COLLEGE, 


MILE END ROAD. 


SCHOLARSHIPS. 


he Drapers’ Company will award this year the following Entrance 
Scholarships, viz. : Four Senior Scholarships, two for girls and two for boys, 
of the value of £40 per annum, each with exemption from the College 
tuition fee, and tenable for three years. Candidates must be between 16 and 
19 years of age. 

welve Junior Scholarships for boys of the value of £15 and £20 per 
annum each, with exemption from the College tuition fee, and tenable for 
two years. Candidates must be between 14 and 16 years of age. 

The Senior Scholars will be selected by the Company from candidates 
recommended as specially promising and likely to profit by a course of 
study in science. The Junior Scholarships will be awarded on the final 
part of the Intermediate Scholarship Examination of the London Technical 
Education Board. 


For further information apply to the CLerk to the Drapers’ Company, 
Drapers’ Hall, Throgmorton Street, E.C. 


DEPARTMENT OF AGRICULTURE AND TECHNICAL 
INSTRUCTION FOR IRELAND. 


NATIONAL LIBRARY OF IRELAND. 


The Trustees of the National Library of Ireland will, on Friday, the 
11th March next, proceed to the election of a THIRD ASSIS|'ANT 
LIBRARIAN. Application from candidates, with testimonials, should be 
sent to the Director of the Science and Art Institutions on or before 
12 o'clock noon on Thursday, the roth of March, special attention being 
paid to the following regulations :— 

1. Envelopes to be endorsed ‘ Assistant Librarianship.” 

2. No applications, personal or otherwise, to be made to individual 
members of the Council of Trustees. 

3. Each candidate to state his age, and to submit, in the first instance, 
copies of not more than four testimonials. 

4. The selected candidate will have to satisfy the Civil Service Com- 
missioners as to his qualifications. 

5. Copies of the Rules prescribing the duties of the post can be had on 
application to the undersigned. 

G. T. PLUNKETT, 


J Director, Science and Art Institution. 
Leinster House, February, 1904. 


UNIVERSITY COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 


VACATION CLASS IN PRACTICAL PHYSIOLOGY. 


This Class, including Experimental and Chemical Physiology, and 
adapted to the needs of candidates for the Primary Fellowship, Inst. M.B. 
London, and Final B.Sc.,will commence on eg March 14, at 10 a.m., 
- — be held on every day of the week, except Saturday, until the end 
of April. 

Fee for the Course, Five Guineas. 


ERNEST H. STARLING, Jodrell Professor. 


NATURAL SCIENCE SCHOLARSHIP. 


KEBLE COLLEGE, OXFORD. 


A SCHOLARSHIP of the annual value of £60, together with Laboratory 
Fees, not exceeding £20 per annum, will be awarded at this College in 
March, 1904. 

The Examination commences Tuesday, March 15. 

Subjects : Chemistry or Biology, with Elementary Mechanics and Physics 
for all Candidates, and Elementary Chemistry for those who offer Biology. 
PR particulars apply to Dr. Harcuerr Jackson, Keble College, 

xford. 
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NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 


(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.k. 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 
Day and Evening Courses in the above under recognised teachers in— 
MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours students, 
exceptionally large and well equipped. 


RESEARCH. 


Accommodation and apparatus provided for research in either Pure or 
Applied Chemistry and Physics, and Engineering, in rooms specially 
adapted for this purpose. 4 

Full particulars at the Institute or sent on receipt of postcard, 


REG. S. CLAY, D.Sc., Principal. 


SOUTH-WESTERN POLYTECHNIC, 


MANRESA ROAD, CHELSEA. 
EASTER HOLIDAY COURSE. 


GEOLOGY FOR B.Sc., &c. 
An EXCURSION (about five days) to the ISLE OF 
WIGHT will be arranged for the study of the Geology of the 
Island. 


Also other Practical Courses and Demonstrations. 


For particulars apply to HEAD oF NATURAL SCIENCE 
DEPARTMENT. 


UNIVERSITY OF LONDON. 
LECTURES ON ADVANCED ZOOLOGY. 
EIGHT LECTURES on ‘“‘ The Sporozoa” will be given at University 

College, Gower Street, W.C., by Prof. KE. A. Mincuin, on Mondays during 

Term, at 4.30 p.m., commencing on Monday, February 29, 1904. 

There is no fee forthe Course. Cards of admission and a detailed 
syllabus may be obtained on application to the undersigned. 

P. J. HARTOG, Academic Registrar. 


COACHING 


(THEORY AND PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXAMS. 

Especial Course of Instruction in THERAPEUTICS, PHARMA- 
oar and MICROSCOPY for INSTITUTE OF CHEMISTRY 


FREDERICK DAVIS, The Laboratories, 
49 and 51 Buitpincs, LupGate Circus, E.C. 


HIGHER MATHEMATICS 


FOR SCIENCE AND OTHER STUDENTS. 


4} by highly qualified graduates of 
Correspondence Tuition Oxford, Cambridge, London and 


Royal Universities, in Algebra, Trigonometry, Theoretical Mechanics, Differ- 
ential and Integral Calculus. Pure Geometry, Geometrical Drawing, &c. 

Departments are at work preparing tor London and Royal University 
Examinations, Science and Art, Civil Service Examinations, and all Prot. 
Preliminaries.—Apply to Mr. J. CHartestron, B.A., Burlington Corre- 
spondence College, 8 Crescent Grove, Clapham, S.W. 


TO SCIENCE MASTERS.—FEaster (1904) 


Vacancies.—Graduates and other well qualified Science Masters seeking 
posts in Public and other Schwols for next term should apply at once, 
giving full details as to qualifications, &c., to Messrs. GRIFFITHS, 
& Smirn, Tutorial Agents (Estd. 1833), 34 Bedtord 
Street, Strand, London. Immediate notice of all the best vacancies 
will be sent. 


BRITISH MUSEUM. 


The Reading Rooms will be closed from Tuesday, March 1, to Friday, 
March 4, inclusive. 


British Museum, 


E. MAUNDE THOMPSON, 


February 23, 1904. Director and Principal Librarian. 
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SECOND-HAND BECK’S International 
Binocular Microscope with Accessories, almost equal new. Cost 
£76 3s. (Beck's invoice produced). Cash £45, or part exchange Mono- 
cular Microscope and Lecture Lantern. -Wai KER, Bookseller, Leeds. 


Clearing Library.—246 works on Conchology, Geology, 
Botany, Ferns, Agriculture, Gardening, Natural History, &c. Return- 
able list sent.—FRAMPTON, 10 Marriott Road, Finsbury Park, London. 


Wanted by gentleman with Io years’ experi- 
ence as Demonstrator of Physics, position in firm of Scientific Instrument 
Makers. Highest references and qualifications.—Apply ‘‘ X.,” Nature 
Office. 


TYPE-WRITING UNDERTAKEN BY 


HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN.- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 


Local, thorough acquaintance with Modern Languages). esearch, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 

With 30 Original Illustrations. Price 2s. 6d. 


The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed., 
Dental Surgeon to the Evelina Hospital, Southwark. 
BY THE SAME AUTHOR. 
The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 
SEGG & CO., 289 and 291 Regent Street, London, W. 


SECOND-HAND BOOKS. 


JOHN WHELDON AND CoO., 
88 GREAT QUEEN ST., LONDON, W.C. 


can supply most Books in the various branches of 


SCIENCE AND NATURAL HISTORY 


in good condition at moderate prices. 
STATE WANTS, OR CATALOGUE SENT POST FREE. 
RecenTLy IssuED:—LIST No. 2o—NATURAL HISTORY, &c. 


BARGAINS SCIENCE BOOKS 


NOW READY. 

H. J. GLAISHER’S March Catalogue of New Purchases of 
Publishers’ Remainders in all branches of Literature, in- 
cluding the various departments of SCIENCE, Post Free. 
H. J. GLAISHER, Remainder & Discount Bookseller, 
57 Wigmore Street, London, W. 


On the rst cfevery Month. Greatly Enlarged. 


THE JOURNAL OF BOTANY. 
BRITISH AND FOREIGN. 
Edited by James Brirren, F.L.S., British Museum. 

ConTENnTs :—Original Articles by leading Botanists.—Extracts, anc 
Notices of Books and Memoirs.—Articles in Journals.—Botanical News.— 
Proceedings of Societies. 

The enlargement has made room for many Cryptogamic and other useful 
and interesting papers which have accrued since the discontinuance of 
“ Grevillea.” 

Price 1s. 8d. Subscription for One Year, payable in advance, 16s. 


London: WEST, NEWMAN. & CO.. sa Hatton Garden. F © 


THE STATEMENT THAT 


SECCOTINE 


STICKS EVERYTHING 


may seem to claim too much; but the constantly recurring instances of its 
successful use in matters beyond ordinary making and mending go far to 
justify the claim. The British Medical Journal (Jan. 4, 1902) contains an 
illustrated article on a case of supply of an artificial ear. The writer says, 
“*The application of Seccotine has been found quite sufficient for the 
necessary adhesion of the internal surface of the artificial auricle to the 
corresponding parts remaining.” At the time of writing this article the 
artificial ear had been worn by its owner, a boy, for TWO YEARS. 


A small Sample Tube for trial can be had for nothing 
and post free on application to Sole Proprietors— 


M‘CAW, STEVENSON & ORR, Ltd., BELFAST, 
and at 31 & 32 Shoe Lane, Ludgate Circus, London, E.C. 


SECCOTINE IS ON SALE IN EVERY TOWN IN THE KINGDOM. 


BROWNING’S 
SPECTROSCOPES. 


MCCLEAN’S STAR SPECTROSCOPE, 
For use with a 3-inch or larger Telescope. 
For Astronomical Work, £2: 10: 0. 

With Slit Adaptor for Chemical and Astronomical 

Work, £3: 7: 6. 
Double Nose-piece for carrying above Spectroscope, 
and an Eye-piece, or two Eye-pieces of different 
powers, £1: 15: O. 


ILLUSTRATED CATALOGUE OF SPECTROSCOPES AND TELESCOPES, PosT FREE. 
HOW TO WORK WITH THE SPECTROSCOPE. 
A Manual of Practical Manipulation with Spectroscopes of all kinds, 


with Twenty Engravings and Diagrams, by JOHN BROWNING, 
F.R.A.S., F.R.M.S., &c., &c. Price Sixpence. Post Free Sevenpence. 


JOHN BROWNING, 78 Strand, London, W.C. 


SANGER-SHEPHERD QUICK CHANGE, 


COLOUR PHOTOGRAPHY. 


ONE PLATE, 


LATEST PATTERN OUTFITS. 


EXCELLENT Photographs in Colour are obtained with our smaller 
lens filter Outfits, complete from 25/-; but for general work, Landscapes in 
changing light, Portraiture or Photomicrography where rapid exposures 
in succession are necessary, the Repeating Back with Colour Filters is 
recommended as the best all round appliance. 

It may be attached to any }, $ or whole-plate camera or glass plate 
Kodak, by means of a panel cut to correspond and interchangeable with 
the ordinary dark slide. This does not in any way interfere with the use 
of the camera for ordinary work. The.three Colour Filters are held in 
a frame, clipped in front of the double dark slide which carries the two 
plates, each large enough to record the three negatives side by side, when 
the slide is pushed past the opening in the outer case. With this Outfit, 
even a beginner <l sare three-colour negatives with the ease and 
certainty of an ordinary photograph. 

; Repeating Back Attachments, with Filters complete, from 90/- 
= — z : ————————— Write for new illustrated price list, mentioning NATURE, or call to sze 


transparencies and paper prints by Tut SANGER-SHEPHERD process. 
SANGER-SHEPHERD & CO., 5, 6, 7 Gray’s Inn Passage, Red Lion Street, Holborn, London. 
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SPINTHARISCOPE 


as devised by SIR WILLIAM CROOKES. 
Showing the Scintillations of Radium. 

PRICE WITH LENS _... 18. 
As Microscope SLIDE... .. 10s. 6d. 

Nature says: ‘‘ The instrument is very satis- 
factory, and shows the scintillations wonderfully well ; 
it provides a convenient means of observing the action 
of radium, and can be recc ded asa t 
oe instrument of scientific value.’ 


A. C. COSSOR, 54 Farringdon Ri, London. 


Sale by Auction. 


IMPORTANT COLLECTION OF BRITISH MACRO- 
LEPIDOPTERA. 


TUESDAY, MARCH 8, ar 12.30. 
MR. J. C. STEVENS will offer, at his 


Rooms, 38 King Street, Covent Garden, London, W.C., the collection 
of British Lepidoptera formed by F. C. 
Market Drayton, Salop. The collection contains long series of recently 
taken specimens in fine, well set condition, all most carefully labelled. 
On view day prior ten to four, and morning of sale. 
es on application. 


ORIENT-PACIFIC LINE PLEASURE 
CRUISES FOR EASTER. 


To CONSTANTINOPLE, GREECE, &c. 
By S.S. CUZCO, from Marseilles, rst April. 
Passengers leave London = March. 


Visiting Taormina (Sicily), Constantinople, Smyrna (for Ephesus), 
Pirzus (for Athens, &c.), Kalamaki, Nauplia, Marseilles, Gib- 
raltar, arriving back in London in 29 days, or if disembarking at 
Marseilles in 21 days. 
Fare 30 Guineas and upwards. 
Including single or return railway ticket to Marseilles. 


To SOUTH OF SPAIN, MOROCCO, &c. 
By S.S. OR UZ, from London 31st March. 


Visiting Gibraltar (for Granada and the Alhambra), Malaga, 
Tangier, Lisbon (for Cintra), arriving back in London rsth April. 
Fifteen days for 15 Guineas and upwards. 


F. GREEN & CO. Head Office: 
Managers {ANDERSON, ANDERSON & CO. } Fenchurch Avenue. 
For passage apply to the latter firm at 5 yo Avenue, E.C., or 
to West End Branch Office, 28 Cockspur Street, S.W 


THE IRISH NATURALIST. 
A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. yo B.Sc., and R. LLOYD 
Annual Post Free to any Address. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 


(to which Address Subscriptions should be sent). 
London : SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd. 


WooprorbE, Esq. ., F.E.S., of 


LIQUID AIR ano LIQUID HYDROGEN, 


Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard Pat- 
tern, and numbers are in use in University Lab ies and re in 
— countries. The whole apparatus is neat and compact and its parts 
easily moved ; the Liquefier, without stand, being a cylinder 17 inches 
big and 8 inches in diameter. 
t begins to liquefy air in from 6 to ro minutes after the admission of air 
from 150 to 200 atmospheres pressure, making over a litre of liquid per 
our. 
It requires no auxiliary refrigerant and produces a perfectly clear liquid 
which requires no filtering. 
The operator has only one gauge to watch and one valve to control. 
HYDROGEN LIQUEFIER to the designs, 4 Dr. MORRIS wW. 
TRAVERS for use in j with Air-Liq 


J 


For Prices and Particulars apply to the Sole Makers :— 


BRIN’S OXYGEN COMPANY, LIMITED, 
ELVERTON STREET, WESTMINSTER, S.W. 


PERMAN’S RADIOSCOPE. 


A Pretty Modification of Crookes’ Spinthariscope. 
The appearance is like a multitude of twinkling stars. 
Price 7s. 6d., post free. 


E. PHILIP, 80 SALISBURY ROAD, CARDIFF. 


READY NEXT WEEK. 
The MARCH issue of our List of 


SECOND-HAND 
INSTRUMENTS, 


Consisting of over LOOO articles, by the best makers, in the 
VAR RIOUS BRANCHES OF SCIENCE. 


Post Free to readers of NaTuRE. 


C. BAKER, 244 HIGH HOLBORN, LONDON, W.C. 


THE ENTOMOLOGISTS’ MONTHLY 
MAGAZINE. 


Price Sixpence, Monthly. 


Edited y C. G. Barrett, G. Cuampion, F.Z.S., 5. DouGtas, 
W. W. Fowzer, M.A., F.L.S., F.R. E. Saunpers, 


F.L. 
Lorp WALSINGHAM, M. = LL.D., F.R.S. 


This Magazine, commenced in 1864, contains standard articles and notes 
- = —w connected with Entomology, and especially on the Insects of 
the British Isles. 


Subscription—Six Shillings per Annum, post free. 


London: GURNEY & JACKSON (Mr. Van Voorst’s Successors) 
aternoster Row. 


THE PHYSICAL REVIEW 


A Journal of Experimental and Theoretical Physics. 


CONDUCTED WITH THE CO-OPERATION OF THE 


AMERICAN PHYSICAL SOCIETY 
BY 
EDWARD L. NICHOLS, ERNEST MERRITT, & FREDERICK BEDELL. 


Published Monthly. 


Annual Swhscription, Five Dollars. 


LONDON: MACMILLAN & CO., LTD. 


NEW YORK: THE MACMILLAN CO. 


BERLIN: MAYER & MUELLER. 
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Just Published, in Medium 8vo, 238 pp., Cloth, 
Price 6s. net. 


Dr. H. ZIMMERMANN’S 


GALCULATING TABLES 


For the use of Accountants, Architects, Astronomers, 
Bankers, Builders, Economists, Engineers, Insurance 
Offices, Physical and Chemical Laboratories, Manu- 
-acturers, Mathematicians, Merchants, Statisticians, 
Surveyors, &c. 
FIRST ENGLISH EDITION. 
Of the German Edition 8000 copies have been sold 
up to the present. 


The only calculating tables which give the products of all 
‘he numerals from I to 1000 multiplied by I to 100 at a glance 
in the clearest order and which also facilitate and verify all 
calculations of higher values. They furthermore comprise 
Powers, Roots, Arc Measurements, Reciprocal Values, Loga- 
rithms, a Table of Simple Factors, besides many other values 
recurring in all kinds of calculations. They are absolutely 
free from errors. 


To be had from all Booksellers. 


A Prospectus with Specimen Fages will be sent post free 


on application. 
London: 


ASHER & CO., 13 Bedford St., Covent Garden, W.C. 


BERLIN: WILHELM ERNST & SOHN. 


BROAD VIEWS. 


A Pew Monthly Periodical of 
General Tnterest. 


Edited by A. P. SINNETT. 


THE ISSUE FOR MARCH WILL CONTAIN 
AN ARTICLE ON 


“The Meteorology of the Empire for the 
Unique Period 1892 to 1902.” 


By Sir JOHN ELIOT, K.C.I.E., F.R.S. 
DIRECTOR GENERAL OF INDIAN OBSERVATORIES. 


KEGAN PAUL, TRENCH, TRUBNER & CO,, Ltd., 
Dryden House, 43 Gerrard Street, London, W. 


With 2 Coloured Plates, 32 Illustrations, including 2 Portraits of the 
Author, and a Sketch Map. Demy S8vo. 14s. net. } 


A NATURALIST IN THE GUIANAS. 


By EUGENE ANDRE, F.R.G.S., F.S.A., F.Z.S. 


*.* The author is orchid hunter for the Hon. W. Rothschild. The | 


volume relates his perilous travels on an unexplored tributary of the 
Orinoco. 


London: SMITH, ELDER & CO., 15 Waterloo Place, S.W. 


NOW READY. 


TOMBS OF THE THIRD EGYPTIAN 
DYNASTY at REQAQNAH and BET KHALLAF. By JOHN 
GARSTANG, B.A., B.Litt., F.S.A., Fellow of the Society of Anti- 
quaries, Reader in Egyptian Archezology at the University of Liver- 
pool. With many Illustrations. Demy 4to. 21s. net. 


TABLES OF MULTIPLICATION, 
DIVISION, AND PROPORTION, &c. For the READY CAL- 
CULATION of Quantities and Costs, Estimates, Invoice Prices, 
Interests and Discounts, Weights and Strengths, Wages and Wage 
Premiums. By ROBERT H. SMITH, A.M.I.C.E., M.1.M.E., 
M.1!.E.E. Accompanied by full exp! ions and examples of how to 
use the Tables by direct inspection and by interpo'ation. Price 6s. net. 


HARDENING, TEMPERING, ANNEAL- 
ING, AND FORGING OF STEEL. A Treatise on the Practical 
Treatment and Working of High and Low Grade Steel. By JOSEPH 
V. WOODWORTH. Demy 8vo. With 201 Illustrations. 1os. net. 


THE ENGINEER IN SOUTH AFRICA. 


A Review of the Industrial Situation in South Afiica, and a Forecast 
of the Development of the Country. By STAFFORD RANSOME, 
M.Inst.C.E. Demy 8vo. Fully Illustrated. 7s. 6d. net. 


REFUSE DESTRUCTION and POWER 
PRODUCTION. By F. GOODRICH. Fully Illustrated. Demy 
8vo. Price 16s. net. 


LIQUID FUEL and its COMBUSTION. 


By W. H. BOOTH. With about 120 Illustrations and Diagrams . 


Price 24s. net. 


PRACTICAL ELECTRO-CHEMISTRY. 
By BERTRAM BLOUNT, F.LC., F.C.S., Assoc.Inst.C.E., Con- 
sulting Chemist to the Crown Agents for the Colonies. Second 
Impression. Fully Illustrated. Demy 8vo. Price 15s. net. 


THE ART OF ILLUMINATION. By 
LOUIS BELL, Ph.D. Fully Illustrated. Demy 8vo. Price 


tos. 6d. net. 


THE INTERNAL WIRING OF BUILD- 
INGS. By H. M. LEAF, M.1.M.E., &c. Second Edition. Fully 
Illustrated. Price 3s. 6d. net. Revised and Enlarged, with a Chapter 
on Electricity Meters and the new Rules of the Institution of Elec- 
trical Engineers. 


ENGINE TESTS AND BOILER 
EFFICIENCIES. By J. BUCHETTI. Edited and translated by 
ALEXANDER RUSSELL, M.1.E.E., &c. Fully Illustrated. Price 
10s. 6d. net. 


CANADA IN THE TWENTIETH CEN- 


TURY. An Account of its People, Industries, Urban and Rural Life, 
its Scenery, Society, and Sport, in the Old Provinces, French and 
English, and in the New West—from Quebec to Vancouver. By 
A. G. BRADLEY, Author of “The Fight with France for North 
America,” ‘‘ Wolfe,” &c. The only comprehensive book on Canada 
written by an Author familiar with the country. Of particular interest 
alike to the intending settler or traveller, the politician, business man 
or general reader. Demy 8vo, about 400 pp., with 54 Illustrations and 
a Map. .Price 16s. net. 


ENTROPY OR THERMODYNAMICS 
FROM AN ENGINEER’S STANDPOINT, AND THE 
REVERSIBILITY OF THERMODYNAMICS. By JAMES 
SWINBURNE, P.P. Inst.E.E., &c. Price 4s. 6d. net. 


THE DISCHARGE OF ELECTRICITY 
THROUGH GASES. By Professor J. J. THOMSON, F.R.S. 


Crown 8vo. 4s. 6d. net. 


MODERN ASTRONOMY. By H. H. 
TURNER, F.R.S., Savilian Professor of Astronomy in the University 
of Oxford, Feliow of New College, Oxford, &c. Crown 8vo. 6s. net: 
Second Impression. 


O’GORMAN’S MOTOR POCKET BOOK. 


A full and complete guide to the use of Motor Vehicles, Motor Cycles, 
&c., with information at hand for any emergency which is likely to 
arise. Indispensable to all who are users and drivers of Motors. Limp 
leather binding. 7s. 6d. net. 


A. CONSTABLE & CO., LTD., WESTMINSTER. 
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THE NEW AITCHISON 


PATENT PRISM BINOCULAR. 


MANY IMPROVEMENTS. LARGE OBJECT GLASSES. 
VARIABLE DIAPHRAGMS, &c. 


LOOK DOWN 

A ROOK’S THROAT 
AT A 

HUNDRED YARDS. 


W. J. GREENSTREET, 

Marling School, 

Stroud, Gloucestershire, 
writes, Feb. 20, 1904 


“I like the glasses (No. 8 

Aitchison’ Patent Prism 
lar) i ly, and 

think that they will suit my 
purpose excellently. par- } 
ticularly want them for 
watching birds. can look 
down a rook’s throat at 
hundred yards, and | don't 
want anything better than 
that.” 


Esq., 


MADE IN LONDON. 
PRICES (the Numbers give Magnifying Power)— 


No. 6, £5. No.8, £5 10s. No. 10, £6. No. 12,£6 10s. | 


ILLUSTRATED PRICE LIST AND PARTICULARS POST FREE. 


Why buy foreign prism glasses Aitchison 
is best and cheapest. MADE IN LONDON, 


AITCHISON & CO., | 


428 STRAND, and Branches, LONDON. 


THE No. 2 **VICTORIA’’ 


Price, with 4” conpensers, divecet vertical 

prism, Limelight jet, double achromatic 

objective for horizontal, and single achro- 

matic for vertical projection. The body of 

lantern lined with a special fireproof material, 
and complete in travelling case, 


BS : Oo: 


Further on to 


JAMES WOOLLEY, SONS & C0., LTD., 
VICTORIA BRIDGE, MANCHESTER. 


= 


A Cheap Edition of CHARLES DARWIN'S WORKS. 


Uniform with *‘ Origin of Species,”’ ‘* Descent of Man,’’ &c. 
Large Crown 8vo, green cloth, 2s. 67. net each. 


THE VARIOUS CONTRIVANCES BY WHICH 
ORCHIDS ARE FERTILISED BY INSECTS, 


With Illustrations. 


THE FORMATION OF VEGETABLE MOULD 
THROUGH THE ACTION OF WORMS. 


WITH OBSERVATIONS ON THEIR HABITS. 
Illustrated. 


[Ready this week. 


ANIMALS THAT HAVE OWNED US. 


By W. H. POLLOCK, 


Author of ‘* Verses, Old and New,” ‘A Nine Men’s 
Morrice,” &c. 


Square Demy 8vo. 


Betsy the Hen—Douglas, Tender and True—Scott, Rex and 
Jack—Dodo the First, and Others—A Foreword on Cats—Toots 
—Interregna—Three in a Row: I. Plucky; II. Rab; III. Waif— 
Our Bird Colonists: I.—Our Bird Colonists: II. 


‘Written lightly, brightly, and humorously, these little sketches of 
observation are very pleasant reading. ”"—Guardian. 

“A book which we can heartily recommend to all who love animals and 
are inter: sted in their ways. .. . Mr. Pollock writes ina very fascinating 
way. His sketches are bright and full of quiet, quaint humour."—G/asgow 
Herald. 


55. net. 


JOHN MURRAY, Albemarle Street, W, 


D. C. HEATH & CO.’S 
NEW SCIENCE BOOKS. 


DESCRIPTIVE CHEMISTRY. By LymanC. Newe 


Ph.D. Part I. 
Part II. Experiments. 
Handbook, Is. net. 

ZOOLOGY: DESCRIPTIVE AND PRACTICAL. 
By Buet P. Coron, M.A., Professor of Natural Science in 
the Illinois State Normal University. Part I. Descriptive. 
With numerous Illustrations. Crown 8vo, 4s. 6d. Part II. 
Practical. Crown 8vo, 2s. Teachers’ Manual, Is. net. 

This excellent 
INTRODUCTION TO BOTANY. By Prof. W. C. 
STevENS. Profusely Illustrated. Crown 8vo, 4s. 6d. 

“‘ This book approaches the ideal introduction to botany more nearly than 
any other we have seen. Each chapter commences with clear instructions 
—on heuristic principles—for laboratory or field work, and concludes with 
a discussion of the facts observed. The method is in itself an excellent 
one ; the manner in which it is carried out is almost beyond praise, for the 
experience of the practical teacher and the lucid style of the expert are 
apparent throughout. The illustrations are numerous, and worthy of the 
text, which is saying much."”— School World. 

A LABORATORY GUIDE FOR BEGINNERS IN 
ZOVULUGY. By C. L. WED, D.Sc., and R. W. Cross- 
MAN, B.A. Crown 8vo, 2s. 6d. 

“We can recommend it as a ‘terse, unpretentious, and clear guide to 
introductory studies of the structure of animals." — Nature. 

A SHORT HISTORY OF CHEMISTRY. By Pro- 
fessor F, P. VENABLE, Ph.D. Crown 8vo, 3s. 

EXPERIMENTAL CHEMISTRY. By Lyman C. 
NEWELL, Ph.D. Crown 8vo, 5s. Teachers’ Supplement, 


Is, net, 

DIFFERENTIAL AND INTEGRAL CALCULUS. 
By GEORGE A. OSBORNE, Professor of Mathematics in the 
Massachusetts Institute of Technology. Demy 8vo, 6s. 

This is undoubredly the most largely used book on calculus in American 
scientific schools. It is the regular text in Yale, Princeton, Columbia, and 
other leading Univer-ities. 

“*T have seen no book so clear and simple, without losing in dignity and 
academic worth I shall unreservedly recommend it to my students.” 

A. H. Ancus, B.Sc., Municipal Technical School, Birmingham. 


GEORGE G. HARRAP, 15 York Street, Covent Garden, London. 


Descriptive Chemistry. Crown 8vo, 4s. 6d. 
Crown 8vo, Is. 6d. Teachers’ 
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433 STRAND, LONDON. 


MAMUFACTURER of Patented induction Coils and 
other Scientific Instruments and Engineering 
Appliances to the Government Departments. 


Special Patterns of Instruments made to order. 

Every Instrument is absolutely guaranteed and will be shown in opera- 
tion if desired. 

The illustration (0°4 in. to the ft. scale) is from a photograph of the 44-in. 
ty —— Coil designed and made by my firm for W. SpotTiswoope, 


= TRIPLE-POLE MERCURY BREAK, giving « stream-like effect 
when used with Apps’ Patented Induction Cuil (this can be fitted to 
any Induction Coil), £6 6s. 

HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 

The Model Apparatus we for South Africa, with Batteries, small 
Steam Motor, &c. wi F X-RAY APPARATUS suitable for 
Field Hospitals, from £50 

HIGH FREQUENCY APPARATUS of the latest models. 

JOINTLESS SECTIONS if ordered, single wires, flat and conical, 1oin. 
Coils 4000 ohms R, very thick "discharge. Commercial series about 
half of catalogue prices. Primary Coils for 10 to 230 volts. 


PRICES per return post. 
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CARL ZEISS, 


OPTICAL WORKS, JENA. 


Zinoeular Stereoscopic 
Range-Finders. 


All the range-finders are direct reading. They only 
require adjustment to the eyes of the observer once for 
all, and the distance of objects within specified limits can 
after a little practice be measured almost at a glance. 

Simultaneously with the object viewed, a zig-zag scale 
is seen in stereoscopic relief extending away from the 
observer. The object looked at will be seen to coincide in 
distance with some point on this scale. The number 
marked against that point of the scale shows the distance 
in metres. 


LARGE BINOCULAR RANGE-FINDER on STAND 
for COASTGUARD STATIONS, 
NAVAL AND MILITARY OBSERVATIONS, &c. 


Length 5 feet. Gives 23 times as great a stereoscopic 
effect as ordinary Binoculars. Distance can be read off 
up to 10,000 metres. 


These Range-Finders serve at the same time 
as excellent Field-Glasses or Telescopes. 


Explanatory I/lustrated Catalogue, ‘‘F 4," Post Free 
on application. 


LONDON BRANCH: 


29 MARGARET STREET, RECENT STREET, W. 


MARCONIS WIRELESS 


TELEGRAPH COMPANY, 


ELECTRICAL ENGINEERS 
and CONTRACTORS. 


Manufacturers of 


INDUCTION COILS. 
IGNITION COILS. 
LABORATORY INSTRUMENTS. 
TELEGRAPH INSTRUMENTS. 
SWITCHBOARDS, &c. 


Illustrated Price List Free on Application to 


18 Finch Lane, London, E.C. 


For Photography, Unsurpassed for fine definition. 


Hopson 


Brovowrow Sreaet Woena 
ene Brees COR 


Prof. Dalby’s 
Experimental Apparatus 


for illustrating the principle of 
BALANCING RECIPROCATING PARTS. 


Comprising: Four-Crank Model with Angles and parts 
adjustable, Set of Accurate Weights, Two Eleciric Motors, 
Resistance Apparatus, Frame, Springs, and Tools. 


SOLE MAKERS— 


G. CUSSONS, The Technical Works, Manchester, N.W. 


Experimental Apparatus for Mechanical 
Laboratories, Models of Machine details, Dynamo 
details, Sectional Models of the Steam Engine, Oil 

Motor and Gas Engine, Building Construction 
Models, and Art, &c. 
When making structural alterations in Laboratories, see 
our new system of Laboratory Fittings. 


G. CUSSONS, 
The Technical Works, Manchester, N.W. 
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WACMMILIL.AN & Co.’s LIsr. 


EIGHTH EDITION, REVISED, WITH A CHAPTER ON GRAPHS. 
ELEMENTARY ALGEBRA FOR SCHOOLS. By H. S. Hatt, M.A., and S. R 
KNIGHT, B.A. Globe 8vo. 3s. 6d. With Answers, 4s. 6d. Answers, Is. Key, for Teachers only, &s. 6d. 
THIRD EDITION NOW READY. 
INTRODUCTION TO QUATERNIONS. By the late Professor Puitie KEL: yp, 
M.A., F.R.S., and P. G. TAIT, M.A. Third Edition, prepared by C. G. KNOTT, D.Sc., Lecturer in .pplied 


Mathematics in the University of Edinburgh, formerly Professor of Physics in the Imperial University of |apap, 
Crown 8vo. 75. 6d. 


ELEMENTS OF ELECTROMAGNETIC THEORY. By S. J. Barner, P..D, 


Assistant Professor of Physics in the Leland Stanford Jr. University. 8vo. 12s. 6d. net. 


TESTING OF ELECTRO-MAGNETIC MACHINERY AND OTHER APPARA’'US, 
By BERNARD VICTOR SWENSON, E.E., M.E., of the University of Wisconsin, and BUDD FRANKENF'ELD, 
E.E., of the Nernst Lamp Company. Volume I. Direct Currents. 8vo. 12s. 6d. net. 


NEW WORKS ON GEOMETRY TO MEET THE NEW REQUIREMENTS. 
A SCHOOL GEOMETRY. By H. S. Hatt, M.A., and F. H. Stevens, M.A. 


Crown 8vo. 
Parts I. and II. Part IL—LINESAND ANGLES, RECTILINEAL | Parts I-IV. 3s. 
Figures. PartII.—AREAS OF RECTILINEAL | Parts III. and IV. 1s. 6d. 


(Containing the Substance of Euclid Book I.). 15. 6a. Part V. (Containing the Substance of Euclid Book VI., with 

Part III.—Circies (Containing the Substance of Euclid Book Additional Theorems and Examples). Is. 6d. 
II., 1-34, and part of Book IV.). 1s. Parts 1.-V. 4s. 6d. 

Parts L., II., and III. 2s. 6a. Parts IV. and V. (Containing the Substance of Euclid Book II, 
Part IV.—SQUARES AND RECTANGLES. GEOMETRICAL Book III., 35-37, and Book VI.) 2s. 

EQUIVALENTS OF CERTAIN ALGEBRAICAL FORMULA | Part VI. (Containing the Substance of Euclid Book XI., 1-21, 

(Containing the Substance of Euclid Book II. and Book together with Theorems relating to the Surfaces and 

{II., Props. 35-37), sewed, 6d. Volumes of the Simpler Solid Figures). [Zn the Press. 


*.* This work is based upon the recommendations of the Mathematical Association. 


ROVAL COLLEGE OF SCIENCE MAGAZINE.—‘‘ The book certainly maintains the high reputation of the authors 
mathematical works, and we feel sure even the upholders of Euclid will welcome this rival.” 


A NEW GEOMETRY FOR JUNIOR FORMS. By S. Barnarp, M.A., Assistant 
Master at Rugby School, late Fellow and Lecturer at Emmanuel College, Cambridge, and J. M. CHILD, B.A., Cantab,, 
Lecturer in Mathematics, Technical College, Derby. Crown 8vo. 2s. 6d. 

*.* This volume contains all the practical and theoretical geometry required for a pass by Junior Candidates in the 

University Locals. 


A NEW GEOMETRY FOR SCHOOLS. By S. Barnarop, M.A., Assistant Master at 
Rugby School, late Fellow and Lecturer at Emmanuel College, Cambridge, and J. M. CHILD, B.A. Cantab., Lecturer 
in Mathematics, Technical College, Derby. Crown 8vo. 45. 6a. 

GUA RDIAN.—* The book should receive a very wide—we may almost hope a universal—circulation.”” 


THEORETICAL GEOMETRY FOR BEGINNERS. By C. H. Attcock, Senior 
Mathematical Master at Eton. Parts I., II. and III. Globe 8vo. 1s. 6d. each. Part IV. [/n preparation. 


NATURE.—*“ For those who do not wish to be tied to Euclid’s sequence, and yet who desire to retain a strictly deductive 
system, the book will be found eminently suited. It is well written and beautifully printed.” 


PRACTICAL EXERCISES IN GEOMETRY. By W. D. Eccar, M.A., Assistant 


Master at Eton College. Globe 8vo. 2s. 6d. 
CAMBRIDGE REVIEW.—*It is not overloaded with detail, it is admirably clear, and we think that teaching by its 
means would be a pleasant task.” 


MARCH NUMBER READY TO-MORROW. 


THE 
A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. 


Sixpence Monthly. Yearly Volume, 7s. 6d. net. 
CONTENTS FOR MARCH :— 


Junior County Scholarships: A Proposed Scheme for London. By R. P. Scott, M.A., LL.D.— 
Saturday School at St. Paul’s. By a Headmaster.—The Inspection of Secondary Schools. By an Assistant- Master. 
The Teaching of English in Schools. III. Suggestions for an English Course. By J. H. Fowler, M.A.—The 
Teaching of Hygiene in Schools. By J. Thornton, M.A. (Lond.) History in Public Examinations. lI. 
By Prof. F. J. C. Hearnshaw, M.A., L.L.M.--The Training of Secondary-School Teachers at the Univer- 
sities. Ili. The London Day Training College.—The Geographical Association. (Illustrated.)—Select Lists of 
Books for the School Library. Classics. By S. E. Winbolt, M.A.—The Evolution of the Modern State.—Electricity and 
Matter.— Education in London.—Laboratory and Lecture Notes. Compiled by H. E. Hadley, B.Sc. (L:nd.), 
A.R.C.S.—Nature-Study. By Oswald H. Latter, M.A.—Methods of Teaching English. By the Hon. and Rev. anon 
E. Lyttelton, M.A.—Points of View.—History and Current Events.—Items of Interest. General; Scottish ; Irish ; We'sh.— 
Reviews of Recent School-Books and Apparatus. —Correspondence. —Mutual Aid. 


MACMILLAN & CO., LIMITED, LONDON. 


i 
i 
~ 
f 
fi 
WAN. 
‘ 
| 
d 
“Ay 
( 
] 
] 
* 
: 
SH 
: 


MLA. 


With 


ok IL, 
I-21, 


and 
Press, 


uthors’ 


stant 
antab., 


in the 


er at 
ecturer 


FEBRUARY 25, 1904 | 


NATURE 


clix 


Dr. LUNN’S and Mr. PEROWNE’S CRUISES. 
8.Y. ‘‘ARGONAUT," 3274 tons. 
1: 10 NAPLES, ATHENS. CONSTANTINOPLE, CYPRUS, 
£3 PALESTINE, EGYPT and MALTA. March z. 


£16: 16 BOSNIA, HERZEGOVINA, MONTENEGRO and 
VEN ICE. April 12. London-Marseilles return ticket 
for these Cruises, £5 55. extra. 


£10 . 10 and £13: 13 ROME TOURS. 
7 Florence and Venice. 
Secretary, 5 Endsleigh Gardens, Euston, N.W. 


PHC:NIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 
Moderate Rates. Absolute Security. Electric 
Lighting +74 Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 


LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK 


(ESTABLISHED 1851) 


TWO & A-HALF per cent INTEREST 


allowed on Deposit Accounts repayable on Demand. 
Current Accounts opened. 2% Interest allowed on 
minimum monthly balances when. not drawn below £100. 
Advances made to Customers, and all General Banking 
Business transacted. 
Apply Sec, Southampton Bldgs, and High Holborn, London. 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 


THE MOST PERFECT. 
No Flickering. Superb Mechanism. Price £7 7 0. 
The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 
See Mr. HuGHes’ PATENT COMBINATION OPTICAL LANTERN, 


success. New Oxyhydrogen Microscope. Science Lanterns for Cl: ass De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. Supplied to the Royal Polytechnic Institution, Dr. 
Guinness, &c. Patent Pamphengo Science Lanierns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Lenses, 18s. 6d. Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 


Postage, 4d. Small Illustrated Catalogue, roo pages, free, sd. List of | 


60,000 Slides and 300 Lecture Sets, Science Views, &c., 6d. ; 
Postage, 2d. Pamphlets Free. 
Brewster House, 82 Mortimer Road, Kingsland, N. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, d&c. 


SECTIONS. 
LL LISTS FREE OF 


JAMES R. GREGORY & CO., 


MINERALOGISTS, &c., 
To Science & Art Department, British, Indian, & Colonial Museums, &c. 
Office and Stores :— 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


Extensions to | 


Implements of Sa’ 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great | 


. GRATTAN | 


ES, SPECIALIST, | 


WATKINS & DONCASTER, 


ATURALISTS, 


= MANUFACTURERS oF 


CABINETS AND APPARATUS 
FOR ENTOMOLOGY, BIRDS’ EGGS AND —, AND ALL 
BRANCHES OF NATURAL HISTOR 
SPECIAL SHOW-ROOM FOR CABINETS. 
Be Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Superiority of Cabinets and 


Apparatus, references are rmit to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE BIRDS’ EGGS 


ND SKIN 


| Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 


true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


COLLECTIONS IN POLISHED DEAL CABINETS AND BOXEs. 


MINERALS, ROCKS, OR FOSSILS. 
25 Specimens, 5/6; 50 do., 10/6; 100 do., 21/-; 200 do, 42/-: 
300 do., 84/- 

Adapted for Examinations in Geology and Mineralogy. 

A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 

Hammers, Chisels, Blowpipe Cases, Card Models of Crystals, 
Glass-Capped Boxes, Card Trays, and all Geological and 
Microscopical Requisites. 

Cabinets, Trays, and Glass-Capped Boxes made to order. 
CaTALoGugEs Gratis. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


ALBERT EDWARD JAMRACH 


(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


e Warfare, Idols, Sacred Masks, Peruvian Pottery, 
etsukis China, Lacquers, Gongs, Shells, and other Curios. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospherium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Catyophyllia, Alcy- 
onium ; *Hormiphora (preserved); Leptoplana; Lineus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, risia, poteeiee, Holothuria, Asterias, Echinus, 
Ascidia, Salpa llium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers ; 


Editorial 


Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” 


Yearly . . 
Half-yearly 
Quarterly 
To ALL PLACES ABROAD :— 
Yearly 
Half-yearly . 
Quarterly 


CHARGES FOR 

*Three Lines in Column . 
Per Line after 
One Sixteenth Page . . o 10 
One Eighth Page, or Quarter Column . .0 18 
Quarter Page, or Half a Column 1 15 
Half a Page, oraColumn .......-3 5 
Whole Page 6 6 

* The first line being in heavy type is charged for as Two Lines, 


OR 


Cheques and Money Orders pivable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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SELENIUM TOWNSON N & MERCER) 


ESTABLISHED 1798 (OVER A CENTURY). 


| RETAIL—89 BisHopscate StREET E.C. WHOLESALE—34 CaMOMiLE STREET, EC 
| Scientific Apparatus Manufacturers and Laboratory 
(RUHMER’S OWN MAKE). Outfitters to the Home and Colonial Departments of 


| H.M. Government, Scientific Institutions, Colleges, 
Flat and Cylindrical, with and the various Industries throughout the World. 


and without Evacuation. 


| ORSAT-FISCHER’S 
AN ENTIRELY NEW TYPE OF 7 ut GAS ANALYSIS 
HIGH APPARATUS 


POTENTIAL 


RESONATOR 


giving most powerful effects, may now 
be seen working here, by appointment. 


Apparatus of every descrip- 
| tion for the use of Gas 
i Departments are kept in 


ISENTHAL & CO., 
85 MORTIMER STREET, LONDON, W. WRITE FOR PARTICULARS TO 
Contractors to the Admiralty, War, India, and Colonial Offices, &c. 34 CAMOM ILE ST R EET, E.C. 


Cc. E. MULLER, ORME & CO. 


CONTRACTORS TO HIS tae GOVERNMENT, 


148 HIGH HOLBORN, LONDON, W.C. 
MANUFACTURERS OF APPARATUS FOR TEACHING 


CHEMISTRY, PHYSICS, MECHANICS, 
HYDROSTATICS, &c. 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. 
CATALOGUES POST FREE. STUDENTS’ SETS OF APPARATUS. 


Tue STANDARD--A GOERZ LENS 


Result: A Perfect Folding Camera. 


The price of the above instrument in }-plate size, fitted with 
a Series Ill. Goerz Lens, High-speed Triple Action Shutter, 
Brilliant Finder, Rising and Cross Fronts, Plate Attachment, 
Dark Slide, Focussing Screen, and arranged to take Daylight 
Loading Cartridges, Flat Films or Glass Plates, is £8 12 6 


OBTAINABLE ONLY FROM 


THE LONDON STEREOSCOPIC COMPANY, 


106 & = REGENT STREET, W., and 54 CHEAPSIDE. 


Printea by LAY AND ONS, LIMITED, 7X 4 Direc. fi, Queen Victor Street, in the o: London, and MACMILLA 
anv Co., LimireD, at St. Martin's Street, London, W.C., j THE Company, 66 Fitth Avenue, New York.—TuursDay, eb. 25) 1904 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


‘** To the solid ground 
: Nature trusts the mind which builds for aye. 


"WORDSWORTH. 


No. 1792, ‘Vou. 60] 


SES THURSDAY, } MARCH 3, 1904. [PRICE SIXPENCE 
agree as a Newspaper at the General Post Office.] [All Rights | are Reserved. a 
Newton's New Demonstrator’s REYNOLDS BRANSON, Ltd. 
ranspaaqau i an vernment (indian, Home, an olonial). 
aS paque tern LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 
j Has all the advantages ‘ 
t in of our well- known. 
* Demonstrator’s’ 
Lanterns, and in 
addition will show 
brilliantly on the 
screen, opaque 
objects or book 
.C. illustrations, if not 
— larger than a 


large postcard. 


NEWTON & CO., 3 FLEET STREET, LONDON. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and Electricity. : 
Catalogue of Chemical and Physical Apparatus, 350 fp. and 1200 
lilustrations, free on application. 
Desicns oF BENCHES AND FITTINGS TO SUIT ALL REQUIREMEATS 
LEEDS. 


4 COMMERCIAL STREET. 


THE NEW 


“LONDON” 


MICROSCOPE. 


With Eye-piece § inch, } inch 
Object - glasses, in Mahogany 
Case 


R. & J. BECK, Ltd., 
68 CORNHILL, 


NEGRETTI & ZAMBRA’S 
STANDARD 


METEOROLOGICAL INSTRUMENTS 


Public and Private Observatories. 
STANDARD BAROMETERS of Newman’s and 
other types. 


STANDARD THERMOMETERS, HYGROMETERS, 
&e., &e. 


Negretti and Zambra’s New Illustrated Price List of 
Standard Meteorological Instruments sent post free on 
application to any part of the World. 


38 HOLBORN VIADUCT, E.C. 
Branches: 45 CORNHILL, and 122 REGENT STREET. 
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UNIVERSITY OF BIRMINGHAM. BIRKBECK COLLEGE. 
case BREAMS BUILDINGS, CHANCERY LANE, E.C. 
SCIENCE, ARTS, MEDICINE, COMMERCE. 
= — oF MopERN oo ae DAY AND EVENING SCIENCE COURSES (Lectures and 
DEPARTMENT FOR TRAINING OF TEACHERS. : Laboratory) under RECOGNISED TEACHERS of the 
Schools of— UNIVERSITY OF LONDON. 


ENGINEERING, METALLURGY, MINING, BREWING, 
DENTISTRY, 


Leading to Degrees and Diplomas. 


Tue SumMMER SESSION COMMENCES APRIL 18, 1904. 


StrupeEnTs. 
In the Medical School there is a separate Dissecting Room for Women 
with a qualified Woman Demonstrator. 
Graduates of other Universities may, after two years’ study or research, 
take a Master’s Degree. 


Sylabuses with all information will be sent on application to the 
SECRETARY. 


SOUTH-WESTERN POLYTECHNIC, 


MANRESA ROAD, CHELSEA. 


EASTER HOLIDAY COURSE. 


GEOLOGY FOR B.Sc., &c. 

An EXCURSION (about five days) to the ISLE OF 
WIGHT will be arranged for the study of the Geology of the 
Island. 

Also other Practical Courses and Demonstrations. 

For particulars apply to HEAD oF NATURAL SCIENCE 
DEPARTMENT, 


Chemistry _... ovo «. J. E. Mackenzig, Ph.D., D.Se, 
Physics .. on ALBERT GRIFFITHS, D.Sc. 
RESEARCH in Chemistry and Physics in well-equipped laboratories. 
| . B. M.A., D.Sc., 
Botany ... ove ove S. E. CHANDLER, B.Sc. 


Courses AND DEGREES ARE OPEN TO BOTH MEN AND WOMEN | 


| Assaying, Metallurgy & Mining. 


H. W. Unrtuank, B.A., B.S 
Geo. F. Harris, F.G.S. 

Geo. Patcuin, A.R.S.M. 
French, German, Spanish, Russian, Dutch, & Italian Classes. 


EVENING CLASSES also in Biology, Physiology, Practical Geometry, 
Building and Machine Construction, Steam, Theoretical and Applied 
Mechanics, Land and Quantity Surveying, and Estimating. 

Courses for Conjoint Board, Dental and Pharmaceutical Examinations. 

Further information on application to the PRINCIPAL. 


PATENT OFFICE APPOINTMENTS. 


Instruction in all the subjects of this Examination, in Day and Evening 
Classes. Nine students gained appointments at the January Examination. 
Birkbeck College, Breams Buildings, Chancery Lane, E.C. 


GUY’S HOSPITAL. 
ENTRANCE SCHOLARSHIPS IN SEPTEMBER, 199. 


Five Open Scholarships, Three (£150, £60 and £50) in Science, and Two 
(£100 and £50) in Arts. Le ies 

Particulars and Copies of Examination Papers on application to the 
Dean, Guy's Hospital, London Bridge, S.E. 


GUY’S HOSPITAL. 
PRELIMINARY SCIENTIFIC (M.B. Lond.). 
Classes are held throughout the year. 


July Examination. 
Fee, 16 guineas. 


Special instruction is given for the 


UNIVERSITY COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 
FACULTY OF MEDICINE. 
The SUMMER SESSION begins on WEDNESDAY, APRIL 20. 
he work is arranged so that a Student may advantageously begin his 
Medical Curriculum then. 
Full information may be obtained from either of the undersigned. 
SIDNEY MARTIN, M.D., F.R.S., 


Dean of the Faculty. 
T. GREGORY FOSTER, Ph.D., Secretary. 


UNIVERSITY OF BIRMINGHAM. 


ASSISTANT LECTURER AND DEMONSTRATOR 
IN ELECTRICAL ENGINEERING. 


The Council invite applications for this appointment. The successful 
candidate will be required to enter upon his duties on Monday, April 11, 
1904. 

"heetiiatinns should be sent to the undersigned on or before .Wonay, 
March 28. 
The salary will be £150 
Further particulars may 


annum. 
obtained from 
GEO. H. MORLEY, Secretary. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 


ENTRANCE SCHOLARSHIPS. 
Two Entrance Scholarships, each tenable for three years at Bedford 
College for Women, will be offered for competition in June, 1904 :— 
Reid Scholarship in Arts, annual value £31 10s. 
Pfeiffer Scholarship in Science, annual value £48. 
Full particulars on application to the PrRincIPAL. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 
YORK PLACE, BAKER STREET, W. 
DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 


Heap or THE DeparTMENT: Miss H. ROBERTSON, B.A. 


Students are admitted to the Training Course in October and January. 

The Course includes full preparation for the Examinations for the 
Teaching Diplomas granted by the Universities of London and Cambridge, 
held annually in December. 

A Course of Lectures on School Hygiene is held on Saturday mornings. 

Full particulars on application to Miss ROBERTSON. 


Wanted by the Admiralty for period not 
exceeding five years, an Assistant to the Professor of Technical Elec- 
tricity and Applied Mechanics at the Gunnery and Torpedo Schools, 
Portsmouth. His duties will be to take part, under the Professor, in 
the teaching of these subjects, and to undertake a part of the lecturing. 
Candidates who have taken the Mechanical Sciences Tripos or equiva- 


lent degree preferred. Salary, £250.—Apply to the SECRETARY. 
ApmiRaLty (C), giving short ; of qualifications and two 
rences. 


UNIVERSITY OF BIRMINGHAM. 
DRAUGHTSMAN IN THE ENGINEERING DEPARTMENT. 


The Council invite applications for this appointment. The successful 
candidate will be required to enter upon his duties on Monday, April 11, 


1904. 
vapplications should be sent to the undersigned on or before Saturiay, 
March 19. 
The salary will be £125 per annum. 
Further particulars may be obtained from 
GEO. H. MORLEY, Secretary. 


THE UNIVERSITY OF LIVERPOOL. 
CHAIR OF PHYSICAL CHEMISTRY. 


The Council invite applications for the Chair of Physical Chemistry. The 
emoluments of the Chair are derived from a fixed salary and a share of the 
fees, the total guaranteed to be not less than £600a year. Applications 
and testimonials must be forwarded to the ReGisTRAR not later than 
April 1. For further details apply to the Recistrar, The University of 
Liverpool. 


TO SCIENCE MASTERS.—Easter (1904) 


Vacancies.—Graduates and other well qualified Science Masters seeking 
posts in Public and other Schools for next term should apply at once, 
giving full details as to qualifications, &c., to Messrs. GRIFFITH, 
Smit, Powett & Smiru, Tutorial Agents (Estd. 1833), 34 Bedford 
a Strand, London. Immediate notice of all the Geet vacancies 
wi sent. 


Int. B.Sc. (Lond.) with good knowledge of 
Zoology and Inorganic Chemistry desires remunerative post.—Apply 
“S.,"” Nature Office. 


Clearing Library.—246 works on Conchology, Geology, 
Botany, Ferns, Agriculture, Gardening, Natural History, &c. Return- 
able list sent.—FRAMPTON, 10 Marriott Road, Finsbury Park, London. 
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Sales by Auction. wha 

rhe VALUABLE SCIENTIFIC LIBRARY of the late ROBERT | 

ETHERIDGRF, Esq., F.G.S., F.R.S., Assistant Keeper at the British oO t wv 
Museum (Natural History), by order of the Executors. 

MESSRS. HODGSON & CO. will Sell by 9 JL 


Auction. at their Rooms, 115 Chancery Lane. W C , on THURSDAY, 
March 1o, at 1 o'clock, the above LIBRARY (removed from 11 Carlyle bated , 


Square, Chelsea), comprising an extensive Collection of English and i 
Foreign Works on Geology, Palzontology, Mineralogy, and Kindred q i 
Subjects—Botanical Works, and Books on Natural History—Works ure OF 
on Art—British Museum Catalogues—Sets of the Geological Society's 4 


Journal and Transactions—Palzontographical Society's Publications ~~ 


-Royal Society's Transactions and Proceedings, and other Publica- ee And Diary, 190 A 


tions of the learned Scientific Societies—Maps, Diagrams, &c. 


IMPORTANT COLLECTION OF BRITISH MACRO- 
LEPIDOPTERA. 
TUESDAY, MARCH 8, ar 12.30. 


MR. J. C. STEVENS will offer, at his | 


Rooms, 38 King Street, Covent Garden, London, Ww.c., the collection 
of British Lepidoptera formed by F.C. Woonrorpr, Esq , F.E.S., of 
Market Drayton, Salop. The collection contains long series of recently 
taken specimens in fine, well set condition, all most carefully labelled. 
On view day prior ten to four, and morning of sale. 
Catalogues on application. 


FOR SALE. 


Ross’s No. I. Best Binocular Microscope, with 8 objectives, all 
of first quality, including 1/16 oil immersion, racked substage, Abbé con- 
denser, &c.. &c. ; cost, with accessories, £160. The very best obtainable . 
offered at £30.—Baker’s Histologist Microscope, with 2 objectives ; 
offered for £4.—Other Microscopes offered, viz., Swift's. Advanced 
Students’ and London Made Binoculars, at one-third original cost.— 
Many excellent Objectives by Zeiss and other makers, at half price:— 
Best Sliding Microtome or Section Cutter, with razors, by Beck, for 
£2.—Slide-making Materials, and Microscope Slides in every pos- 
sible variety. 50 for 12s, Parcels sent out on approval for selection at 
4¢@. each.—Air Pumps, Electrical Machines, and Astronomical 
Telescopes. 


Rev. H. MILLS, Greenside, Kendal. 


Copyright. 


ADAM HILGER, 


75a CAMDEN ROAD, LONDON, N.W. 


“No. 5” Spectrometer. 


Designed with special 
reference to 


STANDARD ANGULAR 
MEASUREMENTS. 


LISTS POST FREE ON APPLICATION 


SANGER-SHEPHERD COLOUR PHOTOGRAPHY 


QUICK CHANGE, ONE PLATE, LATEST PATTERN OUTFITS. 


Excellent Photographs in Colour are obtained with our smaller lens filter Outfits, complete from 2%&/-; but for general work, Landscapes 
in changing light, Portraiture or Photo-micrography, where rapid exposures in succession are necessary, the Repeating Back with Colour 
Filters is recommended as the best all-round appliance. Prices from @O/+ 


5s” Write for New Illustrated Price List, mentioning Nature, or call to see transparencies and 
by THE SANGER-SHEPHERD process. 


HURTER & DRIFFIELD SYSTEM of SPEED DETERMINATION 


All appliances made and stocked. 12-inch Photometers from £3 10s. 


Manufacturers of Science Lanterns, Rotating Sectors, Instruments for the Measurement of Light and Colour, 
Speed Determination, &c., and other Scientific Apparatus. 


SANGER-SHEPHERD & CO., 5, 6, 7 Gray's Inn Passage, Red Lion St., Holborn, W.C. 
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TRIEDER 
BINOCULARS. 


The Perfection of Prismatic Glasses. 


GOERZ 


Powerful. 


Definition 
Compact. 
Exquisite. 


Fitted with the most convenient form of 
focussing adjustment. 


PRICES GREATLY 
REDUCED. 


OBTAINABLE FROM ANY OPTICIAN, 


PARTICULARS OF 


P. GOERZ, 
1 to 6 Holborn Circus, London, E.C. 


(Manci H 3, H 3, 1904 


SELF- RECISTERING 
SELF-RECORDINC 


(ELECTRICAL) 


RAIN 
GAUGES. 


THE ‘ WILSON’ 
SELF-REGISTERIN(. 
RAIN GAUGE. 


= Descriptive Cire: ular 
Post Free. 


The ‘ WILSON’ 
SELF-RECORDING 
ELECTRICAL 
RAIN GAUGE. 


Records auto- 
matically on a 
Weekly Chart. 


MAY BE OBTAINED THROUGH ANY OPTICIAN. 


If any difficulty be found in securing any of our Instrumenis 
through your Dealer kindly communicate with the Manufacturers, 


PASTORELLI & RAPKIN, 


(Established 1750), LTD. 
Contractors to H.M. Government, 


46, HATTON GARDEN, LONDON, E.C. 


Telephone No. 198t. Holborn. Telegrams—‘‘ Rapkin, London.” 
ACTUAL (WHOLESALE) MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS 


NOW READY. MARCH ISSUE OF 


SCHOOL: 


A Monthly Record of Educational Thought and Progress. 


Edited by LAURIE MAGNUS, M.A. 
6d. net. 


Demy 4to. 


PRACTICE AND PRECEPT. 
EDUCATION BILL FOR By Joun B. 


HOME. ‘STUDY: The Placing of Domestics 
coventine Basis. =" The School Board Debacle. By Prof. 
ASTRON 
PUFIL- TEACHERS UNDER THE NEW REGIME. By G. A. 
HRISTIAN 
NATURE STUDY Prof. L. C. Miaut, F.R.S. 
NATURE STUDY. Ry ‘|. 
PRINCIPLES. Preparation. 
DAMS 
OUR LEADERS.—III. Rousseau. ith @ Pertrait 
THE DEVELOPMENT OF A VILLAGE SCHOOL. 
VILLAGE EDUCATION. By a Country Clergyman. 
THE III. By Brereton. 
THE TEACHERS RUM. The Leaving-Certificate. by the 
R OF GRAMMAR and the Rey. 
be. 
CORRESPONDENCE : School Vans, &c. 
= BOOK AND ITS WRITER: Mr. Felix Clay's ** School 
Buildings.” Py Prof. J. J. Fisptav. 

THE MODERNISATION ‘OF EDUCATIONAL ENDOWMENTS IN 
RURAL DISTRICTS. By the Rt. Hon. Hexry Hostouse, M.-P. 
ona. ROOM PAPERS.-—III. School and University in Girls’ 

ucation. By Miss 
GERMAN LETTE 
HOW THE ACT WORKS: Leicestershire, Kent 
REVIEWS: Euclid’s Rivals; The Classics; Bosene Books on 
Spanish ; Minor Notices, &c. 


SUPPLEMENT. 


THE TEACHING OF ENGLISH. By Cremenrina Buiack. 
TEACHING OF ENGLISH LITERATURE. 


THE. TEACHING ‘OF _ENGLISH. 
MURRAY, ALBE MARLE STREET 


on a Practical 


By Prof Joun 


By J.C. Mepp. 


By 
by D. Hatt. 


» 


SELENIUM 


Flat and Cylindrical, with 
and without Evacuation. 
ENQUIRIES INVITED. 


AN ENTIRELY NEW TYPE OF 


HIGH 
POTENTIAL 
RESONATOR 


giving most powerful effects, may now 
be seen working here, by appointment. 


ISENTHAL & CO., 
85 MORTIMER STREET, LONDON, W. 


| Contractors to the Admiralty, War, India, and Colonial Offices, &¢. 


| 
We, 
— 
= = 
if 
(RUHMER’S OWN MAKE). 
| 
~ 
4 


3, 1904] NATURE 


MUIRHEAD 


Makers of 
all Kinds of 


PORTABLE 


INDUCTION General 
COIL, Electrical 
Fitted and X-Ray 
with Adjustable Appar atus. 


Condenser and 
Reversing Switch. 


PRICES. 
10’ COIL FOR X-RAY 


10° COIL FOR WIRELESS 


TELEGRAPHY, H21 A liberal discount off 
these prices, 


{2 CARTERET STREET, QUEEN ANNE’S GATE, 


WESTMINSTER, S.W. 
WORKS—ELMERS END, KENT (Adjoining S.E.R. Station). 


Telegrams: 


Secohm, London.’’ 


Telephone : 


779 Westminster. 


AWARDED MEDALS WHEREVER EXHIBITED, 
including 9 at the great Paris Exposition of 1000. 


JAS. J. HICKS, 


Sole Maker of SIR HOWARD GRUBB’S het 


HAND SURVEY INSTRUMENTS. 


All other air 
pumps superseded. 


THE 


“GERYK” 
(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only pos- 
sible with mercury pumps 
are readily obtainable by 
the ‘‘ GeryK.’’ Used by 
allleading scientists. Far 
more rapid than any other 
vacuum pump. 

Price from Write for 

£4:5:0. LIST F.45. 
Pulsometer Cagineesing 


Nine Etms lronworks, 


GRAPHOMETER. 

Adapted also to the following : 
GRADIOMETER, CLINOMETER, OPTICAL SQUARE, 
PRISMATIC COMPASS LEVEL, and SEXTANT. 
ILLUSTRATED LIST, with Prices, POST FREP. 


8,9 & 10 HATTON GARDEN, LONDON. 
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LANTERN and r= 
MICROSCOPICAL LI DE 
In all branches of NATURAL HISTORY, from 6/- per dozen. 


ver 20,000 in Stock 
(As supplied to the Principal Universities, Technical Schools, &c.) 
end for ERS a to the actual preparers. 
FLATTERS & GARNETT, Ltd., 
Dealers in everything Microscopical, 48 Deansgate, Manchester. 


LaporaTonies : 16 & 18 CHuRcH Road, LoncsicuT, M/c. 
N.B.—Special Series of 48 Microscopical Slides for Students of 
Botany, in box, Si net. Book of Original Diagrams illustrating 
this Series, 1/- net. 

LANTERNS. ‘MIcRoscoPEs. STUDY appliances, &c. 
PHOTO-MICROGRAPHIC APPARATUS. LEACH'S RN MICROSCOPE. 
Speciality. LANTERN SLIDES Negatives, Kook Illustrations, &c 

Correspondence invited. 


p EASTER CRUISES 
. IN SUNNY LANDS. 
The ORIENT-PACIFIC LINE will despatch the S.S. CUZ( 
For GREECE, CONSTANTINOPLE, &c., 


From Marseilles on rst April. 
Passengers leave London 31st March, 
Arrivirg back in London in 
QQ avs; or, if landing at Marseilles, in 


91 avs. 
Fare 30 Guineas and upwards, 


Including single or return ticket to Marseilles. 


S.S. On 
© SOUTH OF SPAIN, MOROCCO, &c. 
"San London 31st March, arriving back 15th April. 


SECOND-HAND TELESCOPES. 1 5 DAYS for 15 Guinea and upwards. 


6in. Telescope, on Altazimuth Mount, complete, £60. Faquatorial and en 


Clock, by Cooker, to wg 2 in, Telescope, £55. 6 in. Equatorial and M F. GREEN & CO. Head Office : 
Clock, by Cooxr. Best Model, Silver Circles, Eyepiece Adjustments, anagers } ANDERSON, ANDERSON & CO./ Fenchurch Avenve 
Micrometer, and numerous Eyepie ces, £150. 34 in. Fquatorial, on 


For passage apply to the latter firm at 5 Fenchurch Avenue, E.C., 
Garden Stand, £15; 3 in. Stores, as new, £8 10s. to West Ent Office, 28 Cockspur S.W. 


SECOND-HAND (CHEMICAL) SPECTROSCOPES. 
By Browninc, 1 Prism, £4 10s.; 2 Prism, £8 10s.; 3 Prism, £10. 
SECOND-HAND MICROSCOPES. 


Ross, with numerous Accessories, £15. Croucu, Bacteriological, com- 
plete, £12 10s. Ze'ss, IVA, wih A and D, complete, £10. 
Lists, including many others, on Application. 


A. CLARESON & Co., 
28 Bartlett's Buildings, eae and 338 High Holborn, 


HARVEY & PEAK, 


BY APPOINTMENT TO THE ROYAL INSTITU- 
TION OF GREAT BRITAIN. 

POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALVANOMETERS. 
POTENTIOMETERS. STUDENTS’ 

SPECTROMETERS. SPHEROMETERS. 

INDUCTION COILS A SPECIALITY. 

Sole Makers of Wagg’s a Table for X-Ray 


66 CHARING CROSS ROAD, LONDON, w.c. 
WACMIILLAN az Co.’s L.Ist. 


SECOND EDITION REVISED AND ENLARGED. 


; A SYSTEMATIC SURVEY OF THE ORGANIC COLOURING MATTERS. Founded 


() on the German of Drs. G. Schultz and P. Julius. Second Edition. Revised throughout and greatly Enlarged by 
ARTHUR G. GREEN, F.I.C., F.C.S., Professor of Tinctorial Chemistry at the Yorkshire College, Leeds ; late 
. Examiner in Coal-Tar Products to the City and Guilds of London Institute. Imperial 8vo. 21s. net. 


ELEMENTS OF INORGANIC CHEMISTRY. By Harry C. Jones, Associate 


A Professor of Physical Chemistry in the Johns Hopkins University. Crown 8vo. 6s. 6d. 


THE CHEMISTRY OF PLANT AND ANIMAL LIFE. By Harry Snyper, B.S 


Professor of Agricultural Chemistry, University of Minnesota, and Chemist of the Minnesota Agricultural Bapesinent 
Station. Globe 8vo. 6s. net. 


Comfortable Cycling 


is assured to riders of the B.S.A. Spring 
Frame. Handbook explainswhy. Send 
for it. 

B.S.A. Co., Ltd., Birmingham. 


THIRD EDITION NOW READY. 


INTRODUCTION TO QUATERNIONS. By the late Professor 


M.A., F.R.S., and P. G. TAIT, M.A. Third Edition, prepared by C. G. KNOTT, D.Sc., Lecturer in Applied 
Mathematics in the University of Edinburgh, formerly Professor of Physics in the Imperial University of ‘apan. 
Crown 8vo. 7s. 6d. 


ELEMENTS OF ELECTROMAGNETIC THEORY. By S. J. Barnett, Ph.D., 


Assistant Professor of Physics in the Leland Stanford Jr. University. 8vo. 12s. 6d. net. 


TESTING OF ELECTRO-MAGNETIC MACHINERY AND OTHER APPARATUS. 


By BERNARD VICTOR SWENSON, E.E., M.E., of the University of Wisconsin, and BUDD FRANKENFIELD, 
E.E., of the Nernst Lamp Company. Volume I. Direct Currents. 8vo. 125. 6a. net. 


MACMILLAN & CO., LIMITED, LONDON. 
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“Dr. LUNN’S and ‘Mr. PEROWNE’S WATKINS & DONCASTER 
NATURALISTS, 


£16 :16 ATHENS, CORINTH, BOSNIA, HERZEGOVINA. CABINETS AND APPARATUS 


April 12. London- Marseilles return ticket for these 


Cruises, £5 55 extra. FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
x 
£10 : 10 Fiovence and Venice. SPECIAL SHOW-ROOM FOR CABINETS. 
Secretary, 5 Endsleigh Gardens, Euston, N.W. fe Our Catalogue (96 pp.) Post free on application. 
| .N.B.—For Excellence and Superiority of Cabinets and 
PH N 1X references are to distinguished 
q patrons, Museums, Colleges, &c. 
ASSURANCE COMPANY, LIMITED. A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
FIRE OFFICE. 
Birds, Mammals, &c., Preserved my by First-class Workmen 
19 LOMBARD ST., ond CROSS, S.W. All Books and Publications History supplied. 
Rates. Absolute Security. a Blectric 36 STRAND, LONDON, W.C. 
ules Supp ral Loss Settlemen ; ; . 
4 = Prompt Payment of ©: (Five Doors from Charing Cross.) 
LOSSES PAID OVER £26, 200,000. COLLECTIONS IN POLISHED DEAL CABINETS AND BOXES. 


MINERALS, ROCKS, OR FOSSILS. 


25 Specimens, 5/6; 50 do., 10/6; 100 do., 21/-; 200 do, 42/-: 


> Adapted fur Examinations in Geology and Mineralogy. 
GSSTABLISHED 2851) A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 


TWO & A-HALF per cent INTEREST pl 
llowed on D tA ts repayabl D d. ' Hammers, sels, Blowpipe Cases, Car els of Crys’ “ee 
Glass-Capped Boxes, Card Trays, and all Geological an 
minimum monthly balances when not drawn below £100. : Microscopical Requisites. 
Advances made to Customers, and all General Banking Cabinets, Trays, and Glass-Capped Boxes made to order. 
Business transacted. CaTALoGugs GRATIS. 


Apply Sec, Southampton Bldgs, and High Holborn, London. THOMAS D. RUSSELL, 78 Newgate St., London, E.c. 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS, ALBERT EDWARD JAMRACH 


THE MOST PERFECT. 


to- taki: Pi 

Le 180 ST. GEORGE STREET EAST. 

See Mr. Hucuas' PATENT COMBINATION OPTICAL LANTERN, | Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
&c. Miniature Triple Lantern constructed for B. J. MaLpEn, E 3 great Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


monstration. agnificent Results. ocwra Triple, Prize Med ighest | 

the GraTTan LI Vi N G S P ECI M E N S FO R 
}UINNESS, atent Pamphengo Science terns. ¢ Universal | 

Lantern + inch Condensers, 4-wick Lamp, Portrait Combination front | TH E M iCROSCO PE. 

Grandly Illustrated Raa over 180 choice Engravings, 6d. ; Vorticella, Stentor, 7, wy Floscularia, Stephanoceros, Melicerta, and many 


be, Post Free. Helix 
Postage, 4d. Small Illustrated Catalogue, 100 pages, free, sd. List of other Specimens of Pond Life. Price 1s. per Tube, 
60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d.; | Pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


Postage, 2d. Pamphlets Free. W. C. HUGHES, Spectauist, THOMAS BOLTON, 

Brewster House, 82 Mortimer Road, Kingsland, N. 25 BALSALL HEATH ROAD, BIRMINGHAM. 

Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &. MARINE BIOLOGICAL ASSOCIATION 
Collections of above for Prospectors, Mining Engineers, OF THE UNITED KINGDOM. 


Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 


ROCK SECTIONS. 


THE LABORATORY, PLYMOUTH. 
The following animals can always be supplied, either living 
or preserved by the best methods :— 


LL LISTS FREE OF Sycon ; Clava, Obelia, Sertularia; Actinia, Tasty, Cupephyie, Alcy- 
P A M E Ss R. G R E GO RY & Se O., onium ; "Hormiphora (preserved); Leptoplana ; neus, Amphi 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
MINERALOGISTS, c., Gammarus, Ligia —_ Nebalia, Carcinus; Patella, Buccinum, Eledone, 
To Science & Art Department, British, Indian, & Colonial Museums, &c. Pectens Bugula, risia, pe mg Holothuria, Asterias, Echinus, 


om sting Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 
For prices more detailed lists apply to 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. Biological Laboratory, Plymouth. THE DIRECTOR. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers ; 3; Editorial 
Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” |CHARGES FOR ADVERTISEMENTS. 


& | & 

. *Three Linesin Column. ........0 2 6 
To ALL PLACES Pa One Eighth Page, or Quarter Column . .018 6 
early sd 110 6 Quarter Page, or Halfa Column... . .1 15 © 
Half-yearly om 6 Half a Page, ora Column .......3 5 0 

% * The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C, 
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THE CARPENTIER-GAIFFE 
PLATINUM INTERRUPTER 


enables those using Coils for X-Ray or other purposes to achieve a given result with one-third 

the electrical energy otherwise necessary. That is, 4 cells will do as much as 12 cells with 

ordinary platinum breaks. For instance, 2 cells (4 volts) will give a, full 10-inch spark or 
illuminate a large X-Ray tube. The advantage is obvious from every point of view. 


GAIFFE i0-INCH COIL WITH THIS INTERRUPTER, £25. 
OL ALL AL AL AL AL AL AL Ah 
THE PASSIVE ACCUMULATOR stores energy for an indefinite time in a 


form that is absolutely latent, but ready for immediate or subsequent use. It can be sent 
by post or carrier in a fully charged but passive and dry condition. To render the cell active 
it is only necessary to add the usual acid and insert a pellet of CADMIUM ALLOY, when 
instantly the voltage rises to the normal two volts per cell. 

= DEMONSTRATIONS DAILY. Inspection and Correspondence Invited, 


THE MEDICAL SUPPLY ASSN., 79° Lace.’ 


Agents for GAIFFE, PARIS, Manufacturer to Professor D’Arsonval. 


RADIUM. RADIUM. 


WATSON & — by special arrangement, are able to procure in rotation small quantities of Radium of the maximum activity, 
for firm order for the Experimental use of Hospitals, Educational Institutions and Physicists only. 
Watsons can also supply Radium of high activity and: Radium of medium activity, with promptitude. 


Watson’s SPINTHARISCOPE, 


For observing the Scintillations of Radium, is generally admitted to be the best that is made. The Scintillations are rendered 
visible in a very brilliant manner. 


FOR THE POCKET.—Spinthariscope, fitted with Needle, carrying Radium ; lacquered brass mounting, £1 1 oO 
with Magnifier having adjustment to focus. In leather case complete «- 
By removing the Lens the above can also be examined under the Microscope. 


FOR THE MICROSCOPE.—Micro-Slide arranged to show Sadie Scintillations. 10s 6d 
Complete in leather case a . . 

Watsons are also in a position to ounsty ‘POLONIUM. 
Send for Radium Pamphlet. Watson’s Catalogue of Microscopes (150 pages) Post Free. 


W. WATSON & SONS (°*4357"°"), Opticians to H.M. Government, 


313 IGH HOLBORN, LONDON, W.C. 
Branch—1i6 FORREST ROAD, EDINBURGH. Awarded 42 Gold and other Medals. 


CROSSLEY ’S on. = ENGINES. 


RECENTLY GREAT REDUCTION’ 
IN GAS 


AGAIFFE « PARIS. 


“EX. 


(Represents J type in Oil or Crossiey’s Portable Oi! Engine 


Gas, giving about 1S bs received the FIRST PRIZE 
14 effective horse power.) Show, Cardi, 


ENGINES DELIVERED.—Up to 
Steen off Engines. the end of 1902, 46,150 engines 
= have been delivered, representing 

648,421 B.H.P. 


CROSSLEW BROS.. Lrp.. OPENSHAW,. MANCHESTER. 


“THE NEW NATURALISTS” CAMERA. 


Reflex Focussing for Ordinary or 
(PATENT.) Telephoto. Lenses. 
. ILLUSTRATED PROSPECTUS FREE. 


tnmediate delivery for Stock 


DALLMEVER tre 


J. H. DALLMEYER, Ltd., 25 5 Newman St., LONDON, w. 


Printed by RicHARD CLAY AND Sons, Limitep, at 7& 8 Bread Street Hill, Queen Victoria Street, in the City of Lesion, and pamens by MacMILLAN 
anv Co., LimiTED, at St. Martin's Street, London, W.C., and ‘THE MACMILLAN Company, 66 Fifth Avenue, New York.—Tuurspay, Mar. 3, 190+ 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.’-—WorDSWORTH. 


No. 1793, VOL. 69] THURSDAY, MARCH 10, 1904. [PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.) 


"VERLAG VON GUSTAV FISCHER IN JENA. 


Soeben erschien:: 


UEBER 
ERBLICHKEIT IN POPULATIONEN 
UND IN REINEN LINIEN. 


Ein Beitrag zur 
Beleuchtung schwebender Selektionsfragen. 
Von 


W. JOHANNSEN, 


Professor der Pflanzenphysiologie a.d. kgl. dan. landw. 
Hochschule in Kopvenhagen. 
Preis: 1 Mk. 50 Pf. 
THE NEW PHYTOLOGIST, No. 10, December 22, 1903 :— 

** Professor Johannsen’s work is certainly one of the most important 
contributions to the theory of heredity of recent years, and his results 
should be studied and judged in the original by all who are interested 
in the subject. The mode of treatment is novel, and the study of 
‘ pure lines’ a thoroughly sound proce dure well calculated to elucidate 
the nature of intraracial heredity. One may add that the refreshing 
width of sympathy and sobriety of the author's style contribute not 
in considerably to the pleasure of the reader.” 


{All Rights are Reserved. 


Plate Machine, with 8 Plates, 18 inches, £22. 


For X-Ray and Therap -wic work. 


Multiple- 
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NEWTON & CO., Makers, 3 FLEET ST., LONDON. 


KU NZITE NEGRETTI & ZAMBRA’S 
STANDARD 
A NEW VARIETY OF SPODUMENE. METEOROLOGICAL INSTRUMENTS 


degree Public and Private Observatories. 
STANDARD BAROMETERS of Newman’s and 


RADIO-ACTIVITY other types. 


STANDARD THERMOMETERS, HYGROMETERS, 
OF RADIUM. 


Write for particulars to Negretti and Zambra’s New Illustrated Price List of 
Standard Meteorological Instruments sent post free on 


JOH N J. GRI FF] N & SONS, Ltd., application to any part of the World. 


20-26 SARDINIA STREET, LINCOLN’S 38 HOLBORN VIADUCT, E.C. 
INN FIELDS, LONDON, W.C. Branckes: 45 CORNHILL, and 122 REGENT STRECLT. 
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UNIVERSITY OF BIRMINGHAM. 
SCIENCE, ARTS, COMMERCE. 


Speciat Scuoor. oF MopERN LANGUAGES. 
DEPARTMENT FOR TRAINING OF TEACHERS. 


Schools of— 


ENGINEERING, METALLURGY, MINING, BREWING, 
DENTISTRY, 


In the Medical School there is a separate Dissecting Room for Women 
with a qualified Woman Demonstrator. 

Graduates of other Universities may, after two years’ study or research, 
take a Master's Degree. 


Syllabuses with all information will be sent on application to the 
SECRETARY. 


UNIVERSITY OF BIRMINGHAM. 


ASSISTANT LECTURER AND DEMONSTRATOR 
IN ELECTRICAL ENGINEERING. 
The Council invite applications for this appointment. The successful 
candid ill be required to enter upon his duties on Monday, April 11, 


1904. 
Applications should be sent to the undersigned on or before Monday, 
‘arch 28, 
The salary will be £150 per annuin. 
Further particulars may be obtained from 
GEO. H. MORLEY, Secretary. 


UNIVERSITY OF BIRMINGHAM. 
DRAUGHTSMAN IN THE ENGINEERING DEPARTMENT. 


The Council invite applications for this appointment. The successful 
candidate will be required to enter upon his duties on Monday, April 11, 


1904. 
Applications should be sent to the undersigned on or before Saturday, 
March 
The salary will be £125 per annum. 
Further particulars may be obtained from 
GEO. H. MORLEY, Secretary. 


THE UNIVERSITY OF LIVERPOOL. 
CHAIR OF PHYSICAL CHEMISTRY. 

The Council invite applications for the Chair of Physical Chemistry. The 
emoluments of the Chair are derived from a fixed salary and a share of the 
fees, the total guaranteed to be not less than £600a year. Applications 
and testimonials must be forwarded to the ReGisTRAR not later than 
April 1. For further details apply to the ReGcistrar, The University of 
Liverpool. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 


(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R.) 
LONDON AND ENGINEERING 


Day and Evening Courses in the above under recognised teachers in— 
MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 
Separate Laboratories for Elementary, Advanced and Honours students, 
exceptionally large and well equipped. 


RESEARCH. 


Accommodation and apparatus provided for research in either Pure or 
somes Chemistry and Physics, and Engineering, in rooms specially 
adapted for this purpose. 

Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principal. 


COACHING 


(THEORY AND PRACTICE) 
In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXAMS. 


Especial Course of Instruction in THERAPEUTICS, PHARMA. 
a1 ig and MICROSCOPY for INSTITUTE OF CHEMISTRY 


FREDERICK DAVIS, The Laboratories, 
49 and 5: ImperiaL BuiLpincs, LupGate Circus, E.C. 


HIGHER MATHEMATICS 


FOR SCIENCE AND OTHER STUDENTS. 
HY by highly qualified graduates of 
Correspondence Tuition London and 
Royal Universities, in Algebra, Trigonometry, Theoretical Mechanics, Differ- 
ential and Integral Calculus, Pure Geometry, Geometrical Drawing, &c. 
Departments are at work preparing tor London and Royal University 
Examinations, Science and Art, Civil Service Examinations, and all Prof. 
Preliminaries.—Apply to Mr. J. CHaRLeston, B.A., Burlington Corre- 
spondence College, 8 Crescent Grove, Clapham, S.W. 


NEW ZEALAND. 


The New Zealand Government Mines Department invite applications for 
the appointment of GEOLOGIST. Salary, £600 assage provided. 
Should arrive in Colony by August 1 next. Applications to be made on 
forms to be obtained at the office of the AGzNT-GENERAL FoR New 
ZEALAND, 13 Victoria Street, London, 


THE LONDON SCHOOL OF TROPICAL 


MEDICINE. 
“CRAGGS' RESEARCH PRIZE.” 


A Prize of £50 will be awarded in October to a past or present Student 
of the school who during the current year (October to October) has made 
the most valuable contribution to Tropical Medicine. The fact of the work 
having already been published will not disqualify. 

Contributions must be written in English. 

Essays must be sent in on or before October x next to the MEDICAL 
TurTor, who will be glad to afford further information. 

London School of Tropical Medicine, 

Royal Albert Dock, E. 
February, 1904. 


PRACTICAL PHYSICS. 


A Firm of Publishers require a Text-Book on 
Practical Physics for London University Intermediate 
Science Examination, with an Introductory Course of 
Experiments, which can be performed with simple 
apparatus. 

Apply, giving full qualifications and terms, to 
“Physics,” care of Hart's Advertising Agency, 
Maltravers House, Arundel Street, Strand, W.C. 


LEEDS INSTITUTE. 
BOYS’ MODERN SCHOOL. 


ASSISTANT MASTER wanted to teach Chemistry. Commencing 
» 120 per annum. Applications, with copies of three testimonials, 
to reach the Secretary not later than March 19. 


BRUNTS’ TECHNICAL SCHOOL, 
MANSFIELD. 


A SCIENCE MASTER is required after the Easter holidays. Must 
have had experience in teaching Practical Chemistry and in taking charge 
of Chemical Laboratory. 

Salary, £120 per annum. Apply, stating age, training, experience, and 


with references, to 
C. E. STACEY, B.A., B.Sc., Head Master. 


Clearing Library.—246 works on Conchology, Geology, 
Botany, Ferns, Agriculture, Gardening, Natural History, &c. Return- 
able list sent.—FRAMPTON, 10 Marriott Road, Finsbury Park, London. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN. 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). esearch, 
Revision, Translation. Scale of charges on application. The Cam- 
bridge Type-writing Agency, 1o Duke Street, Adelphi, W.C. 


RADIO-ACTIVE PITCHBLENDE. 


Specimens 2/6, 5/-, 10/-, and 15/- each, Post free. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


THE IRISH NATURALIST. 
A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A. 
Annual Subscription, 5s. Post Free to any Address. 
Dublin: EASON & SON, Lrtp., 40 Lower Sackville Street 


(to which Address Subscriptions should be sent) 
London : SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd. 
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RADIUM, 


ETC. 


We have now received and can SUPPLY FROM 
,TOCK, FOR CASH, 


PURE RADIUM BROMIDE 


of the very highest activity produced. 


ALso-— 
10,000 do, 0.) 

1,000 


do. 
one per cent. 
one-tenth per cent. 


: PINTHARISCOPES, 21/- and 10/6. 
POLONIUM, on Bismuth Rod, 25/-; Disc, 25/-. 


KUNZITE, 1/- per gramme. Selected, clear, 2/- per gramme. 
Do. Mounted in Cathode Tube, 25/- 


WILLEMITE. Natural, 8/- per pound. 

CALCIUM SULPHIDE  Phosphorescent, 1/- per tube. 
ZINC do. do. 1/- do. 
URANIUM RESIDUE (very valuable and rare), 2/- do. 
PITCHBLENDE, 16/- per Ib. Selected pieces (88 °/, Ura- 


nium), 2/- per Oz. 


(do. ) 


aa = Send for Price List of Willemite Screens, Radio-active roy 
Thorium Inhalers (for Treatment of Consumption), &e., 


ARMBRECHT, NELSON & CO., 
71 & 73 DUKE ST., GROSVENOR SQUARE, LONDON, W. 


Telephone : 4942 GERRARD. Telegrams: “‘ ARmBREcuT, LonpoN.” 


**T shall always keep some Seccotine in the house. 
** does all you claim for it—sticks: everything. 
“large glass shade of a reading lamp; which, 
**becomes hot when in use. 


‘*repaired the shade, and it appears to be as good now 


received by the Proprietors. 
SOLE PROPRIETORS— 


31 & 32 SHOE LANE, LONDON, E.C. 


Send for a FREE SAMPLE to test. 


Seceotine is on sale everywhere. Tubes, Sixpence. 


SECCOTINE 


I used it on 
of course, 
It is now some weeks since I 


as 


‘it was before it was broken.”—xtract from a late Letter 


M‘CAW, STEVENSON & ORR, Ltd., Belfast. 


JAMES SWIFT & SON’S 


OF THE HIGHEST POSSIBLE OPTICAL EXCELLENCE. 


N.A.,, 1.30, oil i immersion 
1.40 
1.40 


£8 


— 


WOW 
ooo ooo 


” ” 


Pan-Aplanatics. 
2” oilimmersion, N.A., 1.30 
” 1. 


” 


ry Series Pan-Apianatice. 
5 0 4” N.A. 


capacity which is a marvel of cheapness.”’ 
LISTS POST FREE ON APPLICATION. 


UNIVERSITY OPTICAL WORKS, 
81 Tottenham Court Road, London. 


NEW PAN-APLANATIC OBJECTIVES 


Naruaz says :—‘‘In the excellence of their +/12-in. homogeneous 
oil immersion, they have produced an E nglish- -made lens of first-rate 


SCHOOL BOTANY. 


We have prepared for use in 
Primary and Secondary Schools 


COLLECTIONS OF 
SPECIMENS OF 
VARIOUS WOODS. 


They are very carefully selected 
in cross and long sections, in order 
to show the distinctive features 
and marks of each individual 
wood, and also to show their well- 
marked Botanical Characteristics, 
such as the Bark, Rings of Growth, 
Medullary Rays &c., &c. 


In Boxes, 20 large Specimens, 6d. 


smaller 2s. 9d. 
We can prepare larger cases if required. 


A. GALLENKAMP & CO., 


19 & 21 SUN STREET,’ Finsbury Square, LONDON, E.c. 


THE BLACK AUTOGOPYIST. 


For reproducing Circulars, Plans, Sketches, Specifications, 
Quantities, Music, &c., in permanent black and solid lines 
equal to L ithegraphy. Ordinary pen and paper used in writing or 
drawing the original. Cofies far superior to those by any other 
Copying Apparatus. 
Ten sizes, from 3&%/-, up to Double Elephant in stock. 


THE SELF-GOPIER 


For retaining, without trouble, a perfect copy of every important 
letter written at home or while travelling. Letter size, @/@; 
Foolscap, &/@- (Complete Outfit.) 


Write for Spectnens, &c., or call and see these useful 
Inventions. 


AUTOCOPYIST CO. 
64 Queen Victoria Street, LONDON, E.C. 


COLOUR PHOTOGRAPHY. 


SANGER-SHEPHERD QUICK CHANGE, ONE PLATE, LATEST PATTERN OUTFITS. 


EXCELLENT Photographs in Colour are obtained with our smaller 
lens filter Outfits, complete from 26/-; but for general work, Landscapes in 
changing Jight, Portraiture or Ph: >tomicrography where rapid exposures 
in succession are necessary, the Repeating Back with Colour Filters is 
recommended as the best pe lho appliance. 

It may be attached to any 4, 4 or whole-plate camera or glass plate 
Kodak, by means of a panel cut to correspond and interchangeable with 
the ordinary dark slide. This does not in any way interfere with the use 


PA 


of the camera for ordinary work. The three Colour Filters are held in 
a frame, clipped in front of the double dark slide which carries the two 
plates, each large enough to record the three negatives side by side, when 
the slide is pushed past the opening in the outer case. With this Outfit, 
even a beginner will secure three-colour negatives with the ease and 
certainty of an ordinary photograph. 

Repeating Back Attachments, with Filters complete, from 90/- 
Write for new illustrated price list, mentioning NATuRE, or call to see 

transparencies and paper prints by Tu& SANGER-SHEPHERD process. 


SANGER-SHEPHERD & co., 5, 6, 7 Gray’s Inn Passage, Red Lion Street, Holborn, London. 
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THE NEW AITCHISON 
PATENT PRISM BINOCULAR. 


MANY IMPROVEMENTS. LARGE OBJECT GLASSES. 
VARIABLE DIAPHRAGMS, 


LOOK DOWN A 


Best Materials 
and ORNTON, 
SNGLICY PICKAPD 
WORKMAN-= 

SHIP 

-hroughout. Instantaneors 


ROOK’S THROAT AT 
A HUNDRED YARDS. 


W. J. GREENSTREET, Esq., 
Marling School, 
Stroud, Gloucestershire, 

writes, Feb. 20, 1904:-- 


like the glasses (No. 8 
‘Aitchison’ Patent Prism 
Binocular) immensely, and j| 
think that they will suit my 
purpose excellently. |! par- 
ticularly want them fo: f 
watching birds. | can look 
down a rook’s throat at a 
hundred yards, and | don't 
want anything better than 
that.” 


MADE IN LON 


PRICES (the Numbers give Magnifying Power)— 
No. 6, £5. No. 8, £5 10s. No. 10, £6. No. 12,£6 10s. 


DON. 


STAND— 
The 
Three-Fold Celebrated 
Polished BUSCH 
Ash. RAPID 
APLANAT 


ILLUSTRATED PRICE LIST AND PARTICULARS POST FREE. 


Why buy foreign prism glasses when the Aitchison 
is best and cheapest. MADE IN LONDON. 


AITCHISON co., TO 


M. GOVERNMENT, 


428 STRAND, and Branches, LONDON. 


aJAMES WooLLEY,Sonse@ im 
Vietoria Bridge-Mancnester. 


Ilustrated Catalogue tree on application == 


CHARLES GRIFFIN & CO., Ltd., 
PUBLISHERS. | 
Beautifully Hlustrated. With a Fronti-piece in Colours, and Numerous | 
4 Specially Drawn Plates by CHARLES WuyMpER. 7s. 6d. | 

OPEN-AIR STUDIES IN BIRD-LIFE: 

Sketches of British Birds in their Haunts. 
By CHARLES DIXON. 

The Spacious Air—The Open Fields and Do.wns—In the Hedgerows— 
On Open Heath and Moor—On the Mountains—A nongst the Evergreens 
—Copse and Woodland—By Stream and Pool—The Sandy Wastes and 
Mud-flats—Sea-laved Rocks—Birds of the Cities—INpEx. 

‘Enriched with excellent illustrations. A welcome addition to all 
libraries." — Westminster Review. 


| 
: ‘Boys COULD NOT HAVE A MORE ALLUKING INTRODUCTION to scientific 
pursuits than these charming looking volumes."—Letter to the Publishers 
from the Headmaster of one of our great Public Schools. 


Handsome Cloth, 7s. 6d. Gilt, for Presentation, 8s. 6d. 


OPEN-AIR STUDIES IN BOTANY: 
Sketches of British Wild Flowers in their Homes. 
By R. LLOYD PRAEGER, B.A., M.R.I.A. 
Illustrated by Drawings from Nature by S RosaMonp PRABGER, and 
Photographs by R. WEtcH. 
GENERAL ContTeNntTS.—A Daisy-Starred Pasture — Under the 
—By the River—Along the Shingle—A Fragrant Hedg A 
Bog—Where the Samphire grows—A Flowery Meadow—Among the Corn 
(a Study in Weeds)—In the Home of the Alpines—A City Rubbish-Heap— 


Glossary. 
**Redolent with the scent of ."— The Standard. 
Cloth. 


Hawthorns 
Cc 


| d 


and 


With Twelve Full-page I)lustrations from Photographs. 
Second Edition, Revised. 8s. 6d. 
OPEN-AIR STUDIES IN GEOLOGY: 
An Introduction to Geology Out-of-Doors. 

By GRENVILLE A. J. COLE, F.G.S., M.R.I.A., 
Professor of Geology in the Royal College of Science for Ireland, and 
Examiner in the University of London. 

Generac ContTents.—The Materials of the Earth—A Mountain Hollow | 
—Down the Valley—Along the Shore—Across the Plains—Dezd Volcanoes 
—A Granite Highland—The Annals of the Earth—The Surrey Hills—The 
Folds of the Mountains. 

“ A CHARMING BOOK, beautifully illustrated.”"— Atheneum. 


Lonpon: CHARLES GRIFFIN & Co., LIMITED, 
Exeter Street, Strand. 


REYNOLDS & BRANSON, 


Scientific Instrument Makers to the Indian 
Government and Science and Art Department. 


LABORATORY FURNISHERS AND 
MANUFACTURING CHEMISTS. 


THE “RYSTOS” 
ELECTRIC LAMP 
(No. 1) 

For Standing or Hanging, with Cord and 
Plug to fit ordinary lamp socket, and 
Reversing Switch. The insulated switch 
handle on top will be found safe and well 
adapted for turning on the current to 
either ruby or white light, or instantly 
exchanging the one for the other. The 
white light is convenient when making 
bromide prints, transparencies, &c. The 
ruby glass provided is of special quality, 
being spectroscopically tested. It gives 
a soft diffused light, while its semicircular 
shape secures the illumination of the 
whole developing table. 

Dimensions, 4 in. x 84 in. 

Price £1 1s. 
(When ordering, please mention voltage. ) 


LAMPS FOR GAS ALSO WITH BYE-PASS. 


New Photographic Requisite List on application. 


14 COMMERCIAL STREET, LEEDS. 
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433 STRAND, LONDON. 


MANUFACTURER of Patented Induction Coils and 
other Scientific Instruments and Engineering 
Appliances to the Government Departments. 


Special Patterns of Instruments made to order. | 

Every Instrument is absol d and will be shown in opera- | 
tion if desired. 

The illustration (0°4 in. to the ft. scale) is from a photo; 
Spark Induction Coil designed and made by my firm for 
Esq., F.R.S. 

NEW TRIPLE-POLE MERCURY BREAK, giving a stream-like effect 
when used with Apps Patented Induction Coil (this can be fitted to 
any Induction Coil), £6 6s. 

HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 

The Model Apparatus adopted for South Africa, with Batteries, small 
Steam Motor, &c. SETS OF X-RAY APPARATUS suitable for | 
Field Hospitals, from £50. 

HIGH FREQUENCY APPARATUS of the latest models. 

JOINTLESS SECTIONS if ordered, single wires, flat and conical, roin. 
Coils 4000 ohms R, very thick discharge. Commercial series about 
half of catalogue prices. Primary Coils for 10 to 230 volts. 

PRICES per return post. 


76 


aph of the 44-in. 
SPOTTISWOODE, 


CARL ZEISS, 


OPTICAL WORKS, JENA. 


Microscopes and Accessories. 
Epidiascopes and 
Projection Apparatus. 
Photographic Objectives 
and Cameras. 
Zeiss Patent Prismatic 
Binoculars. 
Telescopes and Accessories. 
Stereoscopic Range-Finders. 
Refractrometers, 
Spectrometers, &c. 


EVERY INSTRUMENT OF THE VERY FINEST OPTICAL 
AND MECHANICAL WORKMANSHIP. 


Detailed Catalogues of any Department post free 
on application. 


LONDON BRANCH: 
29 MARGARET STREET, RECENT STREET, W. 


MARCONI’S 
WIRELESS TELEGRAPH (0., 


INDUCTION 


| 
| 


WE STOCK 
10-in. and 12-in. COILS | 
(OTHER SIZES AT SHORT NOTICE) 
ESPECIALLY SUITABLE FOR RONTGEN RAY AND 
HIGH FREQUENCY WORK. 
PERFECT INSULATION. 


HIGHEST EFFICIENCY. 
LOWEST PRICE. 


Illustrated Catalogue on application to 


18 FINCH LANE, E.cC. 


For Photography, Unsurpassed for fine definition 


Brovewrow Sreast LEICESTER, 
w. 


Prof. Dalby’s 
Experimental Apparatus 


for illustrating the principle of 
BALANCING RECIPROCATING PARTS. 
Comprising: Four-Crank Model with Angles and parts 


adjustable, Set of Accurate Weights, Two Electric Motors, 
Resistance Apparatus, Frame, Springs, and Tools. 


SOLE MAKERS— 


G. CUSSONS, The Technical Works, Manchester, N.W. 


Experimental Apparatus for Mechanical 
Laboratories, Models of Machine details, Dynamo 
details, Sectional Models of the Steam Engine, Oil 

Motor and Gas Engine, Building Construction 
Models, and Art, &e. 
When making structural alterations in Laboratories, see 
our new system of Laboratory Fittings. 


G. CUSSONS, 
The Technical Works, Manchester, N.W. 
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(ESTABLISHED 1851) The ORIENT-PACIFIC LINE will despatch the S.S. CU 2c 
For GREECE, CONSTANTINOPLE, &c., 
TWO & A-HALF per cent INTEREST an 


allowed on Deposit Accounts repayable on Demand. 


Current Accounts opened. 2% Interest allowed on Passengers leave London 3sat March, 


minimum monthly balances when not drawn below £1oo. Arriving back in London in 
Advances made to Customers, and all General Banking 29 DAYS; or, if landing at Marseilles, in 
Business transacted. 
Apply Sec, Southampton Bldgs, and High Holborn, London. 91 DAYS. 


Fare 30 Guineas and upwards, 
Inchuding single or return ticket to Marseilles. 


S.S. ORMUZ, 


4 To SOUTH OF SPAIN, MOROCCO, &c. 
Cycle Fittines From London 31st March, arriving back asth April. 
that can be relied on to make good 1 5 DAYS for 15 Guineas and epwerde. 
andbook, post free. 
“ B. F. GREEN & CO. Head Offi 
B.S.A. Co., Ltd., BIRMINGHAM. *SA. Managers |, NDERSON, ANDERSON & CO.} Fenchurch Avenv: 


For passage apply to the latter firm at 5 Fenchurch Avenue, K.C_ or 
to West End Branch Office, 28 Cockspur Street, S.W. 


MACMILLAN CO.’S LIST. 


SECOND EDITION REVISED AND ENLARGED. 


A SYSTEMATIC SURVEY OF THE ORGANIC COLOURING MATTERS. Founded 


on the German of Drs. G. Schultz and P. Julius. Second Edition. Revised throughout and greatly + eer ag by 
ARTHUR G. GREEN, F.I.C., F.C.S., Professor of Tinctorial Chemistry at the Yorkshire College, Leeds ; late 
Examiner in Coal-Tar Products to the City and Guilds of London Institute. Imperial 8vo. 21s. net. 


THIRD EDITION NOW READY. 

ELEMENTS OF MARINE SURVEYING FOR THE USE OF JUNIOR NAVAL 
OFFICERS. With numerous Exercises. By the Rev. J. L. Ropinson, M.A., late Chaplain and Naval Instructor, 
Royal Naval College, Greenwich. Third Edition, Revised and Enlarged. Crown "Bvo. 75. 6d. 

NEW IMPRESSION JUST READY. 


PIONEERS OF SCIENCE. By Sir O iver Lopes, F.R.S., Principal of the 


Birmingham University. With Portraits and other Illustrations. New Impression. Extra Crown 8vo. Gilt edge. 6s, 


ELEMENTS OF INORGANIC CHEMISTRY. By Harry C. Jones, Associate 


Professor of Physical Chemistry in the Johns Hopkins University. Crown 8vo. 6s. 6d. 
NEW WORKS ON GEOMETRY TO MEET THE NEW REQUIREMENTS. 
A SCHOOL GEOMETRY. By H. S. Hatt, M.A., and F. H. Stevens, M.A. 


Crown 8vo. 
Parts I. and II. Part I.—LINESAND ANGLES, RECTILINEAL Parts I.-IV. 3s. 
Figures. PartII.—AREAS OF RECTILINEAL FicureEs | Parts III. and IV. (Containing the Substance of Euclid Books 


(Containing the Substance of Euclid Book I.). 15. 6d. II. and ILI. and Part of Book IV). 1s. 6d. ; 
Part III.—Circies (Containing the Substance of Euclid Book | Patt V- (Containing the Substance of Euclid Book VI., with 
= Additional Theorems and Examples). Is. 6d. 
III., 1-34, and part of Book IV.). 1s. | Parts L-V. 6d 
Parts I., IL., and III. 2s. 6d. | Parts IV. and V. (Containing the Substance of Euclid Book II., 
Part IV.—SQUARES AND RECTANGLES. GEOMETRICAL Book III., 35-37, and Book VI.) 2s. 
EQUIVALENTS OF CERTAIN ALGEBRAICAL FORMULA: | Part VI. (Containing the Substance of Euclid Book XL., 1-21, 
(Containing the Substance of Euclid Book II. and Book | together with Theorems relating to thei Surfaces and 
III., Props. 35-37), sewed, 6a. Volumes of the Simpler Solid Figures). = [Z# the Prvss. 


*.* This work is based upon the recommendations of the Mathematical Association. 
ROYAL COLLEGE OF SCIENCE MAGAZINE.—* The book certainly maintains the high reputation of the authors’ 
mathematical works, and we feel sure even the upholders of Euclid will welcome this rival.” 


A NEW GEOMETRY FOR JUNIOR FORMS. By S. Barnarp, M.A., Assistant 
Master at Rugby School, late Fellow and Lecturer at Emmanuel College, Cambridge, and J. M. CHILD, B.A., Cantab., 
Lecturer in Mathematics, Technical College, Derby. Crown 8vo. 2s. 6d. 

*.* This volume contains all the practical and theoretical geometry required for a pass by Junior Candidates in the 

University Locals. 

NATURE,.—* The work is simple, very thorough, and in every way suited to the requirements of junior students.” 


A NEW GEOMETRY FOR SCHOOLS. By S. Barnarp, M.A., Assistant Master at 


Rugby School, late Fellow and Lecturer at Emmanuel College, Cambridge, and J. M. CHILD, B.A. Cantab., Lecturer 
in Mathematics, Technical College, Derby. Crown 8vo. 45. 6d. 
GUARDIAN.—*“ The book should receive a very wide—we may almost hope a 


THEORETICAL GEOMETRY FOR BEGINNERS. y C. H. Attcock, Senior 


Mathematical Master at Eton. Parts I., II. and III. Globe 8vo. Is. 6d. e. oo IV. [/n preparation. 
NATURE.—* For those who do not wish to be tied to Euclid’s sequence, and yet who desire tu retain a strictly deduc ive 
system, the book will be found eminently suited... It is well written and beautifully printed.” 


PRACTICAL EXERCISES IN GEOMETRY. By W. D. Eccar, M.A., Assist: nt 
Master at Eton College. Globe 8vo. 2s. 6d. 
TEACHER.—* As an introduction to the study of Theoretical Geometry, while also affording a training in itself, noti »g 
could be better. The scheme of the book is excellent, and it is well carried out.” 


MACMILLAN & CO., LIMITED, LONDON. 
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ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 
Blectric 


oderate Rates. Absolute Soonrity. 
Loss Settlements. 


me Rules Supplied. Liberal 
LighGes Prompt Payment of Claims. 


LOSSES PAID OVER £26,000,000. 


Dr. LUNN’S and Mr. PEROWNE’S 
CRUISES. 


ARGONAUT,” 3274 tons. 
£16 = 16 ATHENS, CORINTH, BOSNIA, HERZEGOVINA. 
12. London-Marseilles return ticket for these 
Cruises, £5 5s. extra. 
£10 : 10 and £13: 13 ROME TOURS. Extensions to 


Florence and Venice. 


Secretary, 5 Endsleigh Gardens, Euston, N.W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
7 Netsukis China, Lacquers, Gongs, Shells, and other Curios. . 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 
ROCK SECTIONS. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 


MINERALOGISTS, &c., 
To Science & Art & Colonial Museums, &c. 


1 KELSO PLACE, STANFORD "RD., KENSINGTON, W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinospharium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH, 

The following animals can always be supplied, either living 
or preserved bg best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Lineas, Alcy- 
onium ; *Hormiphora (preserved); Leptoplana ; e” Amphi 
Nereis, Aphrodite, Arenicola, Lanice, Terebe Lepas, anus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus ; ae ng ‘Buccinum, Eledone, 
Pectens Bugula, Crisia, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &e., &c. 

For prices and more Senited | lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


LANTERN SLIDES. 


Collection of Lantern Slides for Lectures on 
CRYSTALLOGRAPHY, MINERALOGY, 
GEOLOGY & PALEONTOLOGY. 


Arranged by 
Professor Dr. F. 1. P. van CALKER of Groningen. 
The following collections are now ready :— 


Paleontological Problematica : 30 Slides, in case £2 2 
Historical Geology (Type Fossils) (“ on" 


ne 


lection): 30 Slides, in case ws 42 20 
3. Tectonic Geology : 30 Slides, in case. — 
4: Pisces: 30 Slides, in case ... 
6. Reptilia and Aves: so Slides, in case ... “ =~» £320 © 
7- Mammalia: 70 Slides, in case * 45 0 0 


Shortly will be ready: Voleanoes, Crystallography. 
In order to show the quality "of our Slides we offer : 
8. Collection of 10 Slides of the above named ag I- 7s 
in case eco hoy 0 
A detailed catalogue of the lantomn slides is now in a peepenedion ; a pro- 
spectus giving the contents of several of the first collections vn» be had post 
free. Out of all collections single slides are sold at 1s. 6d. each 


Dr. F. KRANTZ, 


RHENISH MINERAL OFFICE, BONN-ON-RHINE, 
GERMANY. 
ESTABLISHED 1833 


WATKINS & DONCASTER, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY. BIRDS’ EGGS AND SKINS, AND ALL 
(CHES OF NATURAL HISTORY 


srectaL ‘SHOW. ROOM FOR CABINETS. 
pe Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are rmit to distinguished 
patrons, Museums, Colleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 
36 STRAND, LONDON, W.c. 
(Five Doors from Charing Cross.) 


NOW READY, NEW CATALOGUE, FREE. 
COLLECTIONS OF 


MINERALS, ROCKS, OR FOSSILS. 


For Collectors, Technical Schools, Colleges, 
Prospectors, Mining Engineers, and the Board 
of ducation Examinations in Geology, 
Mineralogy, Mining, and Physiography. 
A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 
All kinds of Geological, Mineralogical, and 
Microscopical Apparatus. 
Cabinets, Trays, and Glass-Capped Boxes made to order. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C, 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 
Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” 


da. 
I 8 fe) 

To ALL PLaces ABROAD :— 


“Three Linesin Column. ........ o 2 6 
ssf 
One Eighth Page, or Quarter Column . .018 6 
Quarter Page, or Halfa Column... . . 
Half a Page, ora Column ....... 3 5 0 


° The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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ELECTROSCOPES & ELECTROMETERS 


FOR TESTING RADIO-ACTIVE MATERIALS. 
Price 18/6 Upwards. 


APPARATUS FOR EXPERIMENTS 
ON RESONANCE AND ON STATIONARY 
ELECTRIC WAVES. 


SEIBT’S RESONATORS, RESONANCE BOBBINS, 
LEYDEN JARS, &c, 
Dar Descriptive Circular on application. 


SELENIUM CELLS 


(RunMer’s Own MAKE). 


Flat and Cylindrical, with and without Ae ation 
ENQUIRIES INVITED. 


AN ENTIRELY NEW TYPE OF 


HIGH POTENTIAL RESONATOR 


giving most powerful effects, may now be seen working 
here, by appointment. 


ELECTRICAL MAGNETS OF ALL KINDS 
FOR PHYSICAL WORK. 


ISENTHAL & CO., 
85 MORTIMER STREET, LONDON, W. 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 


ITOWNSON_& MERCER, 
ESTABLISHED 1798 (OVER A CENTURY). 


RETAIL—89 BisHoPSCATE STREET WITHIN, E.C. WHOLESALE—34 CAMOMILE StREET, 


Scientific Apparatus Manufacturers and Laboratory 
Outfitters to the Home and Colonial Departments of 
H.M. Government, Scientific Institutions, Colleges, 
and the various Industries throughout the World. 


ORSAT-FISCHER’S 
GAS ANALYSIS 
APPARATUS 


FOR 


TESTING FLUE GASES 
£2:10:0 


Apparatus of every descrip- 
tion for the use of Gas 
Departments are kept in 

stock. 
WRITE FOR PARTICULARS TO 


34 CAMOMILE STREET, E.C. 


Cc. E. MULLER, ORME & CO. 


CONTRACTORS TO HIS MAJESTY’S GOVERNMENT, 


148 HIGH HOLBORN, LONDON, W.C. 


MANUFACTURERS OF APPARATUS FOR TEACHING 


CHEMISTRY, PHYSICS, MECHANICS, 
HYDROSTATICS, &c. 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. 


CATALOGUES POST FREE. 


STUDENTS’ 


SETS OF APPARATUS. 


FOR THE 1904 SEASON 


AN ENTIRELY NEW RANGE OF .. . 


HIGH-CLASS GAMERAS 


HAS BEEN SPECIALLY PREPARED BY .. . 


4, THE LONDON STEREOSCOPIC COMPANY. 


DETAILED PARTICULARS FROM— 


106 & 108 REGENT STREET, W., AnD 54 CHEAPSIDE, E.C. 


Printed by Kichaw> (LAY AND Dons, LimiTED, at 7 & 


Bread Stree: Hill, Queen Victoria Street, in the Uity | \ ad puoiis 
anp Co., at St. Martin's Street, London, W.C., and THE MacmiLLan Company, 60 Fifth Avenue, New York.—Tuurspay, 


ar. 10, 1904. 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.’’—WoRDSWORTH. 


No. 1794, VOL. 69] 


THURSDAY, MARCH 17, 1904. 


[PRICE SIXPENCE. 


Regi d as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


‘GEOMETRIC GYROSCOPIC TOPS. 


REYNOLDS & BRANSON, ‘ta. 
Ch 


ical and Scientific Instrument Makers to His Majesty's 


Production of Circular, Spiral, Elliptical, Rectangular, and 
Rectilinear Motions from Simple Rotary Motion. 


Beautifully constructed of Gun-metal and Steel, including one design, 21s. 
Ditto, with adjusting Axis so that point of suspension can be fixed above, 
below or coincident with centre of gravity, 26s. 
Twelve extra designs for il!ustrating the production of various motions as 
above from rotary motion, 2S. each. 
These Tops also illustrate Nutation of the Earth's Axis, Precession of the 
Equinoxes, Stability due to Rotation. Printed description with each Top. 


SOLE MAKERS— 


NEWTON & CO., 3 FLEET STREET, LONDON. 


Government (indian, Home, and Colonial). 
LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CHEMICAL AND PHYSICAL BENCH, illustra:ed above, as supplied 
to National Physical Laboratory, Teddington, f cted for Gas, Water 
and Electricity. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
Illustrations, free on application. 

Danan ay BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 


COMMERCIAL STREET, LEEDS. 


THE NEW BOOK 


PRICE ONE SHILLING. 


Containing an original description of the principles and 
function of the photographic lens. Together with the 
latest workshop methods. 

Then there follows a series of chapters on practical 
photography and the effect of lenses on results. The 
chief types are discussed and compared by means of 
original diagrams. Also an appendix on the Gauss 
ry and on a new system of iens testing. The book 

is entitled 


“PHOTOGRAPHIC LENSES: 


A SIMPLE TREATISE.” 
By CONRAD BECK and HERBERT ANDREWS. 


POST FREE 4/3 
350 Pages, 45 Engravings, 150 Diagrams, Cloth Bound. 


EDITION OE LUXE, 3/6 POST FREE. 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


NEGRETTI & ZAMBRA’S 
STANDARD 


METEOROLOGICAL INSTRUMENTS 


Public and Private Observatories. 
STANDARD BAROMETERS of Newman’s and 
other types. 


STANDARD THERMOMETERS, HYGROMETERS, 
&e., &e. 


Negretti and Zambra’s New Illustrated Price List of 
Standard Meteorological Instruments sent post free on 
application to any part of the World. 


38 HOLBORN VIADUCT, E.C. 
Branches: 45 CORNHILL, and 122 REGENT STREET. 
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UNIVERSITY OF BIRMINGHAM. 


Faculties. 
SCIENCE, ARTS, MEDICINE, COMMERCE. 


Speciat ScHoot oF MopERN LANGUAGES. 
DEPARTMENT FOR TRAINING OF TEACHERS. 


Schools of— 
ENGINEERING, METALLURGY, MINING, BREWING, 


DENTISTRY, 


Leading to Degrees and 

Tue SumMER Session COMMENCES APRIL 18, 1904. 

Att Courses AND DEGREES ARE OPEN TO BOTH MEN AND WoMEN 
STupENTs. 

In the Medical School there is a separate Dissecting Room for Women 
with a qualified Woman Demonstrator. 

Graduates of other Universities may, after two years’ study or research, 
take a Master's Degree. 


Syllabuses with all information will be sent on application to the 
SECRETARY. 


GUY’S HOSPITAL MEDICAL SCHOOL. 


(UNIVERSITY OF LONDON.) 


The SUMMER SESSION will begin on May 2, and Students then 
entering will be eligible to compete for Entrance Scholarships of the com- 
bined value of £360 in the following September, as well as for the numerous 
Medals, Scholarships, and Prizes awarded during the period of Studentship. 

e Governors have opened AN ADDITIONAL 50 BEDs on the Medical 
side of the Hospital. 

The numerous Hospital Appointments in both special and general 
departments are open to Students without charge, and the holders of 
Resident Appointments are provided with board and lodging. 

— —_ School provides the full Curriculum required for the L.D.S. 
nglan 

A Handbook of Information for those about to enter the Medical Pro- 
fession will be forwarded on application. 

For Prospectus of the School, containing full particulars as to Fees, 
Course of Study advised, Regulations for Residents in the coe, & &e., 
apply personally, or by letter to the Dean, Guy's Hospital, ndon 
Bridge, S.E. 


UNIVERSITY COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 
FACULTY OF MEDICINE. 

The SUMMER SESSION begins on WEDNESDAY, APRIL 20. 


The work is arranged so that a Student may advantageously begin his of RIDDEL DEMONSTRATOR in PATHOL 


Medical Curriculum then. 
Full information may be obtained from either of the undersigned. 


SIDNEY MARTIN, M.D., F.R.S., 


. Dean of the Foculiy. 
T. GREGORY FOSTER, Ph.D., Secretary. 


MANCHESTER EDUCATION 
COMMITTEE. 


MUNICIPAL SECONDARY SCHOOL. 


APPOINTMENT OF HEAD MASTER. 

The Education Committee of the City of Manchester invite applications 
for the HEAD MASTERSHIP of the Central Municipal Schooi (which it 
is proposed be constituted as a Modern Secondary School) from persons of 
sound educational experience and of academic standing. 

The salary offered is £650 per annum 


BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANE, E.c. 


DAY AND EVENING SCIENCE COURSES (Lectures ang 
Laboratory) under RECOGNISED TEACHERS of the 
UNIVERSITY OF LONDON. 


Chemistry _... E. Mackenzig, Ph.D., D.Sc, 

Physics ALBERT GrirFitus, D. Sc. 
RESEARCH in Chemistry a and Physics in well-equipped laboratoric 

Mathematics on E. H. Smart, M.A. 


CHANDLER, B. 
Zoology .. H. W. Untuank, B.A., B.Sc. 
Geology & Mineralogy Geo. F. Harris, F. G.S. 
Assaying, Metallurgy & Mining. Geo. Patcuin, A.R.S.M. 
French, German, Spanish, Russian, Dutch, & Italian Classes. 


EVENING CLASSES also in Biology, Physiology, Practical Geometry, 
Building and Machine Construction, Steam, Theoretical and Applied 
Mechanics, Land and Quantity Surveying. and Estimatin 

Courses for Conjoint Board, Dental and Pharmaceutical Beeccndieetions. 


Further information on application to the PRINCIPAL. 


PATENT OFFICE APPOINTMENTS. 


Instruction in all the subjects of this Examination, in Day and Evening 
Classes. Nine students gained appointments at the January Examination. 
Birkbeck College, Breams Buildings, Chancery Lane, E.C. 


TO. SCIENCE AND MATHEMATICAL 


MASTERS:—Easter Vacancies,—(1) Assistant Mathematical 
and Science Master for Public School; salary about £200, non-resident. 
(2) Graduate for Physics, Chemistry and Mathematics ; £150, non-res., 
to commence. (3) Mathematical Tutor able to take some Chemistry ; 
Army Standard ; £120, resident. (4) Graduate for Mathematics up to 
Matric. with English ; commencing salary, £100, resident. (5) 
Graduate for Science and other subjects, £130, non-res. (6) Graduate 
for Mathematics, Chemistry and Physics ; £90, resident, plus share of 
grants. (7) Graduate for Chemistry, Physics and Mathematics ; £t10, 
non-res.; County School. (8) Chemistry, Physics and form’ work; 
4110, non-res.—For particulars of the above and other vacancies, 
address GRIFFITHS, SmitH, PoweLt & Situ, Scholastic Agents 
(Estd. 1833), 34 Bedford Street, Strand, London. 


QUEEN’S COLLEGE, BELFAST. 


lications for the post 
Y and BACTERI- 
OLOGY in connection with the Musgrave Chair of Pathology. 

The Demonstrator will be expected to devote his entire time to the sub- 
ject, and will be required to enter on his duties at once. 

Salary, £150 per annum. 

Applications to be lodged with the ReGisTRar on or before March 23. 


J. SYMINGTON, Registrar. 


The Council of Queen’s College, Belfast, invite aj 


BRUNTS’ TECHNICAL SCHOOL, 
MANSFIELD. 


A SCIENCE MASTER is required after the Easter holidays. Must 
have had experience in teaching Practical Chemistry and in taking charge 
of Chemical Laboratory. 

Salary, £120 per annum. 


with references, to 
C. E. STACEY, B.A., B.Sc., Head Master. 


Apply, stating age, training, experience, and 


The person appointed would be required to enter upon his engag t 
not later than July 1 next. 

Particulars of the duties and conditions of appointment may be obtained 
from the undersigned, to whom applications, on the special forms provided 
for the purpose, must be returned not later than Wednesday, March 30. 
Canvassing will disqualify candidates. 

H. REYNOLDS, 


Director of Higher Education. 


PUPIL-TEACHERS’ COLLEGE. 


APPOINTMENT OF PRINCIPAL, 


The Education Committee of the City of Manchester also invite appli- 
cations for the PRINCIPALSHIP of the Pupil-Teachers’ College en 
persons of academic standing and of sound experience in the principles and 
methods of teaching. 

The salary offered is £650 per annum. 

The person appointed should be prepared to assume the duties of the 
office not later than July 1 next. 

Particulars of the duties and conditions of appointment may be obtained 
from the undersigned, to whom applications, on the special forms provided 
for the purpose, must be returned not later than Wednesday, March 30. 
Canvassing will disqualify candidates. 

H. REYNOLDS, 

Municipal School of Technology, Director of Higher Education. 
Sackville Street, Manchester, 

March 9g, 1904. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN- 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). Research, 
Revision, Translation. le of charges on application. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 

LANTERN and 


SLIDES 


In all branches of NATURAL HISTORY, from 6/- per dozen. 
ver 20,000 in Stock. 

(As supplied to the Principal Universities, Technical Schools, &c.) 
Send for Catalogues to the actual preparers. 
FLATTERS & GARNETT, Ltd., 

Dealers in everything Microscopical, 48 Deansgate, Manchester. 


LagoraTories : 16 & 18 Cuurch Road, LonasicuT, M/c. 
N.B.—Special Series of 48 Microscopical Slides for Students of 
Botany, i in box, 21/- net. Book of Original Diagrams illustrating 

q STUDY &e. 

Speciality. LANTERN from 

Correspondence invited 


PE. 
Illustrations, &c. 
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PURE RADIUM BROMIDE 


of the very highest activity produced. 
FROM STOCK. 


SPINTHARISCOPES, 21/- and 10/6. 

POLONIUM, on Bismuth Rod, 25/-; Disc, 25/-. 

KUNZITE, 1/- per gramme. Selected, clear, 2/- per gramme. 
Do. Mounted in Cathode Tube, 25/-. 

WILLEMITE. Natural, 8/- per p pound. 


INC 
RANIUM RESIDUE (very valuable and rare), 2/- > 
PITCHBLENDE, 16/- per lb. Selected pieces (88 °/, Ura- 


nium), 2/- per oz. 


ARMBRECHT, NELSON & CO., 
7| & 73 DUKE ST., GROSVENOR SQUARE, LONDON, W. 


DARTON’S LATEST IMPROVED 
SELF-RECORDING BAROGRAPH, 


= On Oak Bracket 
32. complete, 
£25 5s. 
mos Can be obtained through 
all Opticians, or of the 
=> = An 


F. DARTON & Co. 


CLERKENWELL 

OPTICAL WORKS, 

142 ST. JOHN ST., 
LONDON, E.C. 

of 


B.—If obtained 
indirectly, see that 
every instrument 


ABSOLUTE bears our name. ” DARD METEOROLO- 
There are inferior » GICAL INSTRUMENTS 
ACCURACY. imitations on the of all kinds—with Kew 


markets Certificates, if desired. 


ON SALE. 


Ross’s No. I Binocular Microscope, 12 eyepieces; 8 best 
quality objectives, 3” to ,';”; mechanical and rotating stage divided on 
brass; rackwork centring and rotating substage ; polariscope with revol- 

ving selenites ; various analysers ; four live boxes ; ; frog plate ; compress- 
orium ; large stand condenser. The best microscope obtainable, offered 
for £27, in perfect condition, fit for presentation.—Swift’s ** Challenge ” 
(C) Binocula ar, 2 objectives, 1” and 4”; mechanical stage ; Abbé con- 
denser ; polariscope, stand condenser, &c., offered for £9.—Watson’s 
Large Monocular Microscope, 2 objectives, 1” and }” ; substage, 
condenser, &c. Price £5 10s.—Portable Microscope by Collins for 
£3, with rack and pinion coarse adjustment, compact and light.— 
Chemical Balance in Mahogany and Glass Case _ by Becker, of 
Rotterdam. Price £3. .—Objectives :—Ross, ;',". cost £7 78+. offered at 
£2 15s.; Swirt, yy”, cost £5 108., offered at £2 7s. 6d. ; BEck, }} a”, 
cost £5 58., offered at £2 10s.; Powett anv LEALAND, ris", cost 
£16 16s., offered at £3 15s.—Air Pumps, Microscope Slide 
Cabinets, Electric Instruments, at less than half price.—Micro- 
scope Slides at 4a. each, customer's choice ; parcels sent on approval. 


Apply Rev. H. MILLS, Greenside, Kendal. 


pencikexposiire 
condensed: infornr~ 


The Calculator 
— correct expos 


DON, SYGNEY & CAPE 


Copyright. Pro. 78. 


Radium-Barium-Bromide, in gramme tubes con- 
taining 1 Mgm. RADIUM. 


Radium-Barium-Bromide, in gramme and }- 
gramme tubes containing 1 per cent. RADIUM. 


Phosphorescent Zinc Sulphide, 1/- per gramme. 


Phosphorescent Zinc Sulphide Screens 10 x 10 
cm., 10/= each. 


Pitchbiende. 
SUBJECT TO BEING UNSOLD, 


HARRINGTON BROS., 


Manufacturing Chemists, 


4 OLIVER’S YARD, CITY ROAD, 
LONDON, E.C. 


SANGER-SHEPHERD COLOUR PHOTOGRAPHY 


QUICK CHANGE, ONE PLATE, LATEST PATTERN OUTFITS. 
Excellent snc in Colour are obtained with our smaller lens filter Outfits, complete from 25/- 
in changing light, Portraiture or Photo- -micrography, where rapid exposures in succession are necessary, the Repeating Back’ with Colour 
Filters is recommended as the best all-round appliance. Prices from QO/- 
ae Write for New Illustrated Price ma mentioning Nature, or call to see transparencies and paper prints 
y THE SANGER-SHEPHERD process. 


; but for general work, Landscapes 


All appliances made and stocked. 


HURTER& DRIFFIELD SYSTEM of SPEED DETERMINATION 


Manufacturers of Science Lanterns, Rotating Sectors, Instruments for ihe Measurement of Light and Colour, 
Speed Determination, &c., and other Scientific Apparatus. 


SANGER-SHEPHERD & CO., 5, 6, 7 Gray’s Inn Passage, Red Lion St., Holborn, W.C. 


12-inch Photometers from £3 10s. 


* 
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WEACMWIIL.LAN CO.’S LIST. 
GREAT GOLFERS: their Methods at a Glance. By Georcre W. BeEtpax. 


With Contributions by HArotp H. Hivron, J. H. Taytor, James Brarp, ALEX. HERD, and HARRY VARDON 
Illustrated by 268 Action-Photographs. Medium 8vo. 12s. 6d. net. 


EASTER 


MACMILLAN’S GUIDE BOOKS. 
GUIDE. TO ITALY. 4th Edition. With 51 Maps and Plans. Globe 8vo. 10s. net. 
EASTERN MEDITERRANEAN, including GREECE and the Greek Islands, 


CONSTANTINOPLE, SMYRNA, EPHESUS, &c. Second Edition. With 27 Maps and Plans. Globe 8vo. 9s. net 


THE WESTERN MEDITERRANEAN, including Sicily. With 21 Maps and 


Plans. Globe 8vo. 9s. net. 


ANCIENT ATHENS. By Ernest Artuur Garpner. With numerous Illustrations, 
Plans, and Maps. 8vo. 21s, net. 
DAILY CHRONICLE.—‘‘ Any aye visitor to Greece who includes it in his baggage will be well repaid, for it wil! 
double the pleasure of his walks in Athens. . . . A particularly well-arranged and well-executed book.” 


SECOND EDITION REVISED AND ENLARGED 


A SYSTEMATIC SURVEY OF THE ORGANIC COLOURING MATTERS. Foundec 
on the German of Drs. G. Schultz and P. Julius. Second Edition. Revised throughout and greatly Enlarged by 
ARTHUR G. GREEN, F.I.C., F.C.S., Professor of Tinctorial Chemistry at the Yorkshire College, Leeds; late 
Examiner in Coal-Tar Products to the City and Guilds of London Institute. Imperial 8vo, 215. net. 

THIRD EDITION NOW READY. 


ELEMENTS OF MARINE SURVEYING FOR THE USE OF JUNIOR NAVAL 


OFFICERS. With numerous Exercises. By the Rev. J. L. RoBinson, M.A., late Chaplain and Naval Instructor, 
Royal Naval College, Greenwich. Third Edition, Revised and Enlarged. Crown 8vo. 7s. 6d. 
NEW IMPRESSION NOW READY. 


PIONEERS OF SCIENCE. By Sir Otiver Lopce, F.R.S., Principal of the 


Birmingham University. With Portraits and other Illustrations. New Impression. Extra Crown 8vo. Gilt edges. 6s 


ELEMENTS OF INORGANIC CHEMISTRY. By Harry C. Jones, Associate 


Professor of Physical Chemistry in the Johns Hopkins University. Crown 8vo. 6s. 6d. 
ROYAL COLLEGE OF SCIENCE MAGAZ/NE.—‘ We can without hesitation recommend this book to elementary 
students. 


ANTHRACITE COAL COMMUNITIES. A Study of the Demography, the Social, 


Educational and Moral Life of the Anthracite Regions. By PETER ROBERTS, Ph.D. Illustrated. 8vo. 155. net. 
NEW WORKS ON GEOMETRY TO MEET THE NEW REQUIREMENTS. 
A SCHOOL GEOMETRY. By H. S. Hatt, M.A., and F. H. Srevens, M.A. 


Crown 8vo. 

Parts I. and II. Part IL—LINESAND ANGLES, RECTILINEAL , Parts I-IV. 35. 

Ficures. Part II.—AREAS OF RECTILINEAL FicurEs | Parts III. and IV. (Containing the Substance of Euclid Books 

(Containing the Substance of Euclid Book I.). 15. 6d. II. and ILI. and Part of Book IV). Is. 6d. ; 
Part III.—Circies (Containing the Substance of Euclid Book Part V. (Containing the Substance of Euclid Book VI., with 

IIL., 1-34, and part of Book IV.). 1s Additional Theorems and Examples). Is. 6d. 

Parts I., II, and III. 2s. 6d. 


45. 6d. 

| Parts IV. and V. (Containing the Substance of Euclid Book II., 
Part IV.—SQUARES AND RECTANGLES. GEOMETRICAL | Book III., 35-37, and Book VI.) 2s. 

EQUIVALENTS OF CERTAIN ALGEBRAICAL FORMULA: | Part VI. (Containing the Substance of Euclid Book XL., I- 21, 

(Containing the Substance of Euclid Book II. and Book together with Theorems relating to the Surfaces and 

III., Props. 3 5 37); sewed, 6d. Volumes of the Simpler Solid Figures). [Zn the Press. 

* This work is based upon the recommendations of the Mathematical Association. 
ROYAL COLLEGE OF SCIENCE MAGAZINE.—* The book certainly maintains the high reputation of the authors 

mathematical works, and we feel sure even the upholders of Euclid will welcome this rival.” 


A NEW GEOMETRY FOR JUNIOR FORMS. By S. Barnarp, M.A., Assistant 


Master at Rugby School, late Fellow and Lecturer at Emmanuel College, Cambridge, and 7. M. CHILD, B.A., Cantab., 
Lecturer in Mathematics, Technical College, Derby. Crown 8vo. 2s. 6d 


*.* This volume contains all the practical and theoretical geometry required for ‘a pass by Junior Candidates in the 
University Locals. 


NATURE.—* The work is simple, very thorough, and in every way suited to the requirements o: ‘unior students.” 


A NEW GEOMETRY FOR SCHOOLS. By S. Barnarb, M.A., Assistant Master at 


Rugby School, late Fellow and Lecturer at Emmanuel College, Cambridge, and J. M. CIIILD, B.A. Cantab., Lecturer 
in Mathematics, Technical College, Derby. Crown 8vo. 45. 6d. 


TEACHER.—* An admirable book, which deserves, and undoubtedly will receive, high commendation from teachers.” 


THEORETICAL GEOMETRY FOR BEGINNERS. By C. H. Attcock, Senior 


Mathematical Master at Eton. Parts I., II. and III. Globe 8vo. Is. 6d. each. Part IV. [/x preparation. 
NATURE.—* For those who do not wish to be tied to Euclid’s sequence, and yet who desire to retain a strictly deductive 
system, the book will be found eminently suited, It is well written and beautifully printed.” 


PRACTICAL EXERCISES IN GEOMETRY. By W. D. Eccar, M.A., Assistant 
Master at Eton College. Globe 8vo. 2s. 6d. 


TEACHE K.—* As an introduction to the study of Theoretical Geometry, while also affording a training in itself, nothing 
could be better. The scheme of the book is excellent, and it is well carried out.’ 


MACMILLAN & CO., LIMITED, LONDON. 
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Hufner 


Spectrophotometer 
For 
Quantitative Measurements 


of of Light. 


ADAM HILGER, Lto., 


75, CAMDEN ROAD, 
LONDON, N.W. 


LISTS POST FREE on APPLICATION. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 etheien Street. 


LABORATORY FURNISHERS, 
Importers, Manufacturers, and Dealers in 
CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Volumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 
tustrated. Catalogue of Apparatus, with Price 
List of Chemicals, free on application. 
Telegraphic Address—‘‘ APPARATUS, MANCHESTER.” 
Telephone Number—2238. 
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SPINTHARISCOPE 

as devised by SIR WILLIAM CROOKES. 
Showing the Scintillations of Radium. 

PRICE WITH LENS £1 1s. 
As MIcROscOPE SLIDE... 

pa Nature says: ‘‘ The instrument is very satis- 
factory, and shows the scintillations wonderfully well ; 
it provides a convenient means of observing the action 
of radium, and can be recommended as a waistcoat- 
pocket instrument of scientific value.” 


A. C. COSSOR, 54 Farringdon Rd., London. 


FREDK. JACKSON & Co. 


10s. 6d. 


G. BOWRON, 


57 EDGWARE ROAD, LONDON, W., 


has always on hand a large and varied stock of 


SECOND-HAND 
APPARATUS 


BY STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 
EXTREMELY MODERATE PRICES, 


As supplied to the National Physical Laboratory ; Aberdeen, Aberystwyth, 

Birmingham, Nottingham and Glasgow Universities; Bedford, Bradford, 

Clifton, Heriot Watt and Yorkshire Colleges ; and twenty other Scientific 
Institutions, Polytechnics, &c. 


®@ Nature says: ‘‘ Teachers requiring efficient apparatus at a low 


| cost for lecture or laboratory purposes, might consult the list with 


advantage.” 
List on application by mentioning NATURE. 


SECOND-HAND TELESCOPES. 


6in. Telescope, on Altazimuth Mount, complete, £60. Equatorial and 

Clock, by Cooke, to carry 5 in, Telescope, £55. 6 in. Equatorial and 

Clock, by Cooke. Best Model, Silver Circles, Eyepiece Adjustments, 

Micrometer, and numerous Eyepieces, 34 in. Equatorial, on 
Garden Stand, £15; 3 in. Stores, as new, £8 10s. 


SECOND-HAND (CHEMICAL) SPECTROSCOPES. 


By Browninc, 1 Prism, £4 10s.; 2 Prism, £8 10s,; 3 Prism, £10. 


SECOND-HAND MICROSCOPES. 


| Ross, with numerous Accessories, £15. Crovucn, Bacteriological, com- 


plete, £12 10s. Zetss, 1Va, with A and D, complete, £10. 
Lists, including many others, on Application. 
A. CLARESON Co., 
28 Bartlett's Buildings, Holborn Circus, and 338 High Holborn, 
LONDON. 


HMARWVEY 


& PEAK 


(BY APPOINTMENT TO THE ROYAL INSTITUTION 


F GREAT BRITAIN.) 


WAVE MOTION. 


Makers of the new Apparatus illustrating Wave Motion, 
designed and used by Dr. J. A. FLEMING in the 
Christmas Lectures at the Royal Institution. 


READING MICROSCOPES, RESISTANCE COILS, &c. 


CHARING ‘CROSS 


ROAD, LONDON, W.C. 


g@- SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. ~@j 


\ 
t. 
d 
L 
5. 
ry 
q 
| | 
by 
er 
ye 
56 


clxxxii 


[Marcu 17, 1904 


GOERZ TRIEDER 
BINOCULARS. 


The Perfection of Prismatic Glasses. 


Powerful. 


Light. 
Definition 


Compact. 
Exquisite. 


Fitted with the most convenient form of 
focussing adjustment. 


PRICES GREATLY 
REDUCED. 


OBTAINABLE FROM ANY OPTICIAN. 


PARTICULARS OF 


P. GOERZ, 
1 to 6 Holborn Circus, London, E.C., 


THE NEW 


“ STUDENT’S ” 


(Rd. No, 420,297.) 

This Instrument has been designed to meet the re- 
quirements of Students and others who find the need of 
a Barometer which will give exact readings, and 
cost but a moderate sum. 

It appeals especially to Colleges and Schools for 
Demonstration purposes. 

The construction is on that of the well-known ‘¢ Fortin 
principle. The level of the cistern mercury is reduci ile 
to zero, in exactly the same manner as in the more 
expensive forms. 

‘The diameter of the mercurial column is *25 inch, and 
affords a bold, well defined reading. The scales, xy 
means of the double vernier, are capable of being read 
to ‘or inch and ‘1 miilimetre. It is mounted on a we'|- 
polished, solid mahogany board, with plates for attach. 
ment to wall, opal glass reflectors for reading off, and 
screws for vertica! adjustment. 

The metal portions are all well bronzed and lacquered, 
and the scales are silvered brass. 

We confidently recommend this Instrument for use as 

** Standard "’ in Colleges and Schools, private Observa- 
ay and by Gas and other Engineers. 

Price, complete, mounted as illustrated, 


£3 7 6 each, 
or may be had with one scale (either inches or milli- 
metres), and with thermometer on ather scale, at same 
price. 
Sole Manufacturers— 


PASTORELLI & RAPKIN, 


46 HATTON GARDEN, LONDON. 
ACTUAL (WHOLESALE) MAKERS OF ALL KINDS OF METEOROLOGICAL 
INSTRUMENTS. 

Contractors to H.M. Government. Estd. 1750. 
Te'egrams,‘* Rapkin, London.” Telephone,198t Holborn. 
MAY BE OBTAINED THROUGH ANY OPTICIAN. 
N.B.—If difficulty be found in securing any of our 
Instruments through your Dealer, kindly communicate 

with us. 


1/roth scale. 


CAMBRIDGE UNIVERSITY PRESS. | 


A New and Important Original Research which should interest Zoologists, 
Physiologists, Medico-Legal Experts, and those engaged in the 
Study of Immunity. 


BLOOD IMMUNITY and BLOOD RELA- 
TIONSHIP. A Demonstration of Certain Blood Relationships 
amongst Animals by Means of the Precipitin Test for Blood. By 
GEORGE H. F. NUTTALL, M.A., M.D., Ph D., F.R.S., Univer- 
sity iecturer in Bacteriology "and Preventive Medicine, Cambridge. 
Including Orginal Researches by G. S. GRAHAM-SMITH, M.A., 
M.B., 1).P.H. (Cambridge), and T. S. P. SPRANGEWAYS, M.A., 
M.R.C.S. Royal 8vo. 155. net. 


BALTIMORE LECTURES ON MOLE- 
CULAR DYNAMICS AND THE WAVE THEORY OF LIGHT. 
Founded on Mr. A. S. HATHAWAY'S ig Report of Twenty 
Lectures delivered in Johns Hopkins University, Baltimore, in October, 
1884; followed by ‘I'welve Appendices on Allied Sul jects. By LORD 
KELVIN, O.M., G.C.V.O. F. ,&c , President of the Royal 
Society of Edinburgh, Fellow of ‘St. Peter's College, Cambridge, and 
Emeritus Professor of Natural Philosophy in the University of Glasgow. 
Demy 8vo. 155. net. 

THE CAMBRIDGE BIOLOGICAL SERIES. 
General Editor: ARTHUR E. SHIPLky, M.A., Fellow and 
Tutor of Christ’s College, Cambridge. 

NOW READY, SECOND EDITION, IN ONE VOLUME. 

A MANUAL AND DICTIONARY OF 
THE FLOWERING PLANTS AND FERNS. By J. C. WILLIS, 
M.A., Director of the Royal Botanic Gardens, Ceylon. Second Edition, 
Revised and Rearranged. Incne volume. Crown 8vo. 10s. 6d. 

GRASSES: a Handbook for Use in the Field 
and Laboratory. By H. MARSHALL WARD, Sc.D., F.R.S., 
Fellow of Sidney Sussex College, Professor of Botany in the University 
of Cambridge. With 81 Figures. Crown 8vo. 6s. 

THE ELEMENTS OF BOTANY. By 
FRANCIS DARWIN, M.A., M.B., F.R.S., Fellow of Christ's 
College. With 94 Illust: ations. Crown 8vo. Second Edition. 4s. 6d. 

PRACTICAL PHYSIOLOGY of PLANTS. 
By FRANCIS DARWIN, M.A., F.R.S., and E. HAMILTON 
ACTON, M.A. Crown &vo. With 45 Illustrations. Second Edition. 


s. 6d. 
. London : C. J. CLAY & SONS, 
Cambridge University Press Warehouse, Ave Maria Lane. 


STUDENTS’ 


WITH SILVERED CIRCLES DIVIDED 
IN DEGREES. 


Needle oan: balanced and 


CLAMP & SLOW- “MOTION IN AZIMUTH. 


The Cambridge Scientific Instrument Co.,Ltd. 
Head Office & Works: CAMBRIDGE. 


London Offices: 92 HATTON CARDEN, E.C. 
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MUIRHEAD 


PORTABLE 
INDUCTION 
COIL, 


Fitted 
with Adjustable 
Condenser and 
Reversing Switch. 


PRICES. 
10” COIL FOR X-RAY 


£25. 


10” COIL FOR WIRELESS 


TELEGRAPHY, £21 A liberal discount oft 
© these prices. 


CO., 


Makers of 
all Kinds of 
General 
Electrical 
and X-Ray 
Apparatus. 


Telegrams: 


** Secohm, London.’’ 


Telephone: 
779 Westminster. 


12 CARTERET STREET, QUEEN ANNE'S GATE, 


WESTMINSTER, S.W. 
WORKS—ELMERS END, KENT (Adjoining S.E.R. Station). 


AWARDED 


All other air 


MEDALS WHEREVER EXHIBITED, 
including g at the great Paris Exposition of 1900. 


pumps superseded. J AS. J s H IC KS, 


Sole Maker of SIR HOWARD GRUBB’S Patent 


THE HAND SURVEY INSTRUMENTS. 


“GERY K” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only pos- 
sible with mercury pumps 
are readily obtainable by 
the ‘‘ GeryK.’’ Used by 
all leading scientists. Far 


OPTICAL SQUARE. 
Adapted also to the following : 


more rapid than any other | GRAPHOMETER, GRADIOMETER, CLINOMETER, 
vacuum pump. SEXTANT, PRISMATIC COMPASS, & LEVEL. 


Price from Write for — says:—‘‘A ready means of making a rapid survey 


with an accuracy as great as can be attained in plotting a 
survey on paper.” 


£4 5 0. LIST F.45. | | KNOWLEDGE says:—‘' Simple, portable, and easily compre- 


hensible instruments for rapid work.’ 


Pulsometer Engineering C21? ILLUSTRATED LIST, with Prices, POST FREE. 
Nine Eims lronworks, Reading. 


8,9 & 10 HATTON GARDEN, LONDON. 
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MACMILLAN & CO.’S BOOKS 
STUDENTS OF PHYSIOGRAPHY, GEOLOGY, & MINERALOGY. 


OBSERVATIONS OF A NATURALIST IN THE PACIFIC BETWEEN 1896 & 1899. 


By H. B. GUPPY, M.B., F.R.S.E. Vol. I. 
A Description of its leading Physical and Geological Characters. 


Vanua Levu, Fiji. 


Illustrated. 8vo. 155. net. 


WORKS BY SIR ARCHIBALD CEIKIE, F.R.S. 


ELEMENTARY LESSONS 
PHYSICAL GEOGRAPHY. Illustrated with Woodcuts 
and Ten Plates. Foolscap8vo. 4s. 6d. Questions, Is. 6d. 


PHYSICAL GEOGRAPHY. With 


Illustrations. Pott 8vo. Is. [Sctéence Primers. 


THE SCENERY OF SCOTLAND, 


VIEWED IN CONNEXION WITH ITS PHYSICAL 
GEOLOGY. Third Edition. Illustrated. Crown 8vo. 


10s. net. 
GEOLOGICAL SKETCHES AT 


HOME AND ABROAD. §8vo. Ios. 6d. 


ANCIENT VOLCANOES of GREAT 
BRITAIN. 2 vols. Royal 8vo. 36s. net. 


TEXT-BOOK OF GEOLOGY. With 


Illustrations. Fourth Edition, Revised and Enlarged, in 
2 Vols. 8vo. 30s. net. 


CLASS-BOOK OF GEOLOGY. Illus- 


trated with Woodcuts. Fourth Edition. Crown 8vo. 55. 


OUTLINES of FIELD GEOLOGY. 


Fifth Edition. Extra fcap. 8vo. 35. 6d. 
GEOLOGY. With Illustrations. Pott 
8vo. Is. (Science Primers. 


Box oF GEOLOGICAL SPECIMENS TO ILLUSTRATE GEIKIE’s 
PRIMER OF GEOLOGY, Ios. 


THE FOUNDERS OF GEOLOGY. 


Extra crown 8vo. 6s. net. 


THE SCENERY OF ENGLAND 
AND THE CAUSES TO WHICH IT IS DUE. By 
the Right Hon. LORD AVEBURY, F.R.S., D.C.L., 
LL.D. Cantab, Dbl. et Edin., &c. 
trations, Diagrams and Map. 8vo. 15s. net. 

THE SCENERY OF SWITZER- 
LAND, AND THE CAUSES TO WHICH IT IS DUE. 


With numerous plans and Illustrations. By the Right 
Hon. LORD AVEBURY. Crown 8vo. 6s. 


GEOLOGY FOR BEGINNERS. By 
Prof. W. W. WATTS, M.A., F.G.S. With 310 Illustra 


tions. Globe 8vo. 2s. 
EXPERIMENTAL SCIENCE 


(PHYSIOGRAPHY, SECTION I.). By Prof. R. A. 
GREGORY and A. T. SIMMONS, B.Sc. Globe 8vo. 


2s. 6d. 
PHYSIOGRAPHY for BEGINNERS. 
By A. T. SIMMONS, B.Sc. Globe 8vo. 2s. 6a. 
PHYSIOGRAPHY for ADVANCED 
STUDENTS. By A. T. SIMMONS, B.Sc. Globe 8vo. 


s. 6d. 
PHYSIOGRAPHY: an Introduction to 


the Study of Nature. With Illustrations and Coloured 
Plates. By T. H. HUXLEY, F.R.S. Crown 8vo. 6s. 


THE PLANET EARTH. An Astro- 


nomical Introduction to Geography. By Prof. R. A. 
GREGORY, F.R.A.S. Globe 8vo. 2s. 


SHORT STUDIES IN NATURE 
KNOWLEDGE. An Introduction to the Science of 
Physiography. By WILLIAM GEE. Crown 8vo, 3s. 6. 
Part I. separately sewed, Is. net. 

PHYSICS of the EARTH’S CRUST. 
By the Rev. O. FISHER, M.A., F.G.S. Second Edition, 
altered and enlarged. 8vo. 12s. 

ELEMENTS OF CRYSTALLO- 
GRAPHY FOR STUDENTS OF CHEMISTRY, 
PHYSICS, AND MINERALOGY. By GEO. H. 
WILLIAMS, Ph.D. Crown 8vo. 6s. 

HANDBOOK OF CLIMATOLOGY. 


By Dr. JULIUS HANN. Translated by R. de Courcy 
Ward. 8vo. 125. 6d. net. 


With numerous Illus-' | 


The KLERKSDORP GOLD FIELDS. 


Being a description of the Geologic and of the Economic 
conditions obtaining in the Klerksdorp district, Transvaal 
Colony. By G. A. DENNY. Fully illustrated with Plans, 
Sections, a complete Map of the Klerksdorp district, and 
a Geological Map of the same area. Royal 8vo. 42s. net. 


The DIAMOND MINES OF SOUTH 


AFRICA. Some Account of their Rise and Development. 
By GARDNER F. WILLIAMS, M.A. _ Illustrated. 
Royal 8vo. 42s. net. 


GOLD MINES OF THE RAND. 
Being a Description of the Mining Industry of the Wit- 
watersrand, Transvaal Colony. By FREDERICK H. 
HATCH (Mining Engineer) and J. A. CHALMERS 
(Mining Engineer). With Maps, Plans, and Illustrations. 
Super Royal 8vo, 17s. net. 


FIRST BOOK OF PHYSICAL GEO- 
GRAPHY. By RALPH S. TARR, B.S. Crown 8ro 


ELEMENTARY PHYSICAL GEO- 
GRAPHY. By RALPH S. TARR, BS., F.G.S.A 


GEOLOGY & GENERAL PHYSICS. 
By Lord KELVIN, D.C.L., F.R.S., F.R.S.E. With 
Illustrations. Crown 8vo. 7s. 6d. [Nature Series. 


TEXT-BOOK of PALAEONTOLOGY. 
By Prof. KARL A. VON ZITTEL. Translated by 
CHARLES R. EASTMAN, Ph.D. Vol. I. 8vo. 255. net. 
Vol. II. Ios. net. 


A TREATISE ON ORE DEPOSITS. 
By J. A. PHILLIPS, F.R.S. Second Edition. Revised 
and Re-written by H. LOUIS, Professor of Mining, 
Durham College of Science. 8vo. 28s. 


MINERALOGY. An Introduction to 
the Scientific Study of Minerals. By Professor HENRY A. 
MIERS, DSc., M.A., F.R.S., Vice-Presidert of the 
Geological, Chemical, and Mineralogical Societies. With 
2 Coloured Plates and 716 Illustrations in the Text. Svo. 
25s. net. 


MACMILLAN AND CO., LIMITED, LONDON. 
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LUNN’S and Mr. PEROWNE’S 
CRUISES. 


8.Y¥. ‘‘ARGONAUT,” 3274 tons. 
£16 ° 16 ATHENS, CORINTH, BOSNIA, HERZEGOVINA. 
7 April 12. London-Marseilles return ticket for these 
Cruises, £5 55 extra. 


Secretary, 5 Endsleigh Gardens, Euston, N.W. 


PHC:NIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CuanEne CROSS, S.W. 
ESTABLISHED 1782. 

Moderate Rates. Absolute Security. Hlectric 
Lighting Supplied. Libe 

Prompt Payment of Claims. 

LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK 


(ESTABLISHED 1851) 


TWO & A-HALF per cent INTEREST 


allowed on Deposit Accounts repayable on Demand. 
Current Accounts opened. 2% Interest allowed on 
minimum monthly balances when not drawn below £100. 
Advances made to Customers, and all General Banking 
Business transacted. 
Apply Sec, Southampton Bldgs, and High Holborn, London. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


Extensions to 


beral Loss Settlements. — 


WATKINS & DONCASTER, 


TURALIS 


= 


CABINETS’ AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRA ANCHES OF NATURAL HISTORY. 
SPECIAL SHOW-ROOM FOR CABINETS. 
pe Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Superiority of Cabinets and 
references are to distinguished 
rons, Colleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 


true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


NOW READY, NEW CATALOGUE, FREE. 
COLLECTIONS OF 


MINERALS, ROCKS, OR FOSSILS. 
For Collectors, Technical Schools, Colleges 
Prospectors, Mining Engineers,and the B Board 
of Education Examinations in Geolo 
Mineralogy, Mining, and Physiography 

A large stock of Minerals, Rocks, Fossils and ato Objects for 
selection. Specimens sent on approval. 
All kinds a Geological, Mineralogical, and 
Microscopical Apparatus. 
Cabinets, Trays, and Glass-Capped Boxes made to order. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


RADIO-ACTIVE PITCHBLENDE. 


Specimens 2/6, 5/-, 10/-, and 15/- each, Post free. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C.. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 

THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :-— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia Lam ug Alcy- 
onium ; *Hormiphora (preserved) Leptoplana ; neus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; pas, 
Gammarus, Ligia M 
Pectens Bugula, 


sis, Nebalia, Carcinus; Patella, Buccinum, Eledo: 
Asterias, 


risia, Holothuria, 
Ascidia, Salpa (preserved), Scyllium, Raia, &e., &c. 
For prices and more detailed lists apply to 


Biological Laboratory, Plymouth. THE DIRECTOR. 


THE IRISH NATURALIST. 
A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. CARPENTER, B.Sc., and R. LLOYD 
PRAEGER, B.A 


Annual Subscription, 5s. Post Free to any Address. 
Dublin: EASON & SON, Lrp., 40 Lower peed Street 
(to which Address Subscriptions should be se 
London : SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 


ROCK SECTIONS. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 


MINERALOGISTS, &c., 


To Science & Art British, Colonial Museums, &c. 
fice and Sto 


i KELSO PLACE, ‘STANFORD RD., KENSINGTON, W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers ; 
of NATURE is “ PHUSIS,” LONDON. 


Communications to the Editor. The telegraphic address 
SUBSCRIPTIONS TO « 


Vearly . . 
Half-yearly 
Quarterly 

TO ALL PLacEs ABROAD :— 
Half-yearly . . 
Quarterly . 


Editorial’ 


CHARGES FOR ADVERTISEMENTS. 

o 10 


*Three Lines in Column . 
Per Line after 
One Sixteenth Page 
One Eighth Page, or Quarter Column . . 
Quarter Page, or Half a Column 
Half a Pages oraColumn ... 
Whole Page 6 

° The first line being in heavy type is charged for as Two Lines. 


OR 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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THE CARPENTIER-GAIFFE 
PLATINUM INTERRUPTER 


enables those using Coils for X-Ray or other purposes to achieve a given result with one-third 
the electrical energy otherwise necessary. That is, 4 cells.will do as much as 12 cells with 
ordinary platinum breaks. For instance, 2 cells (4 volts) will give a full 10-inch spark or 
illuminate a large X-Ray tube. The advantage is obvious trom every point of view. 
GAIFFE 10-INCH COIL WITH THIS INTERRUPTER, £25. 
THE PASSIVE ACCUMULATOR stores energy for an indefinite time in a 
form that is absolutely latent, but ready for immediate or subsequent use. It can be sent 
by post or carrier in a fully charged but passive and dry-condition. To render the cell active 
it is only necessary to add the usual acid and insert a pellet of CADMIUM ALLOY, when 


instantly the voltage rises to the normal two volts per cell. 
DEMONSTRATIONS DAILY. Inspection and Correspondence Invited, 


THE MEDICAL SUPPLY ASSN.,?7° race, 


Agents for GAIFFE, PARIS, Manufacturer to Professor D’Arsonval. 

CROSSLEY ’S GAS ENGINES. 

RECENTLY GREAT REDUCTION 
IN GAS 


AGAIFFE « PARIS. 


(Represents J type in Oil o SAN Crossley’s Portable Oil Engine 
= j at the Roya ricultura/ 
14 effective horse power.) Ee Show, Cardiff, 4 1901. 


Immediate delivery for Stock A ENGINES DELIVERED.- Up to 

i f Engines. ii the end of 1902, 46,150 engines 
have been delivered, representing 
648,421 B.H.P. 


CROSSLEY BROS., LTD... OPENSHAW:, MANCHESTER. 
OBJECTIVES FOR ASTRONOMICAL TELESCOPES. 


THE WATSON-CONRADY SERIES, 
Manufactured at WATSON’S HOLBORN WORKS, under Mr. CONRADY’'S direct supervision and control. 
Objectives of New Construction in three types, of finest quality and most perfect performance. 

Type 1.—Apochromatic or Photo Wisual TRIPLE OBJECTIVES. 
Can be used for either Photographic or Visual work without change of focus. 
Type 2._Apochromatic or Photo Wisual DOUBLE OBJECTIVES. 
weg free from Chromatic defects and differences of focus for different colours. 
Typ 3.-THE HOLOS SERIES OF OBJECTIVES. 
The regular Objectives of the highest grade are comprised in'this series. Without great extra cost Objectives achromatised and corrected to produce 
special effects, such as for Photography ; with a visual field of unusual extent ; an unusually short focus, &c., &c., can be supplied. 
PRICES WITH CELL. 
Inches 3 34 4 44 6 Inches. 
Type 1 £12 £18 00 £28 £40 00 00 £80 0 O 
9 14 00 20 0 . 830 0 O 00 60 0 0 
” es ee 8 100 9 15 0 is 10 0 21 10 0 3¢ 0 0 55 0 0 
Second-hand Telescopes by noted makers always on hand—fplease state requirements. 


Particulars of the above, together with Watson’s Catalogue of Telescopes, forwarded gost /rze on application to :— 
W. WATSON & SONS (Established 1837), 313 HIGH HOLBORN, LONDON, W.C., Opticians to H.M. Government. 


Depots : 78, Swanston Street, Melbourne, Australia; 180 Sauchiehall Street, Glasgow (W. W. Scott & Co.). 
BRANCH : 16 Forest Road, Edinburgh. ‘paaeded 42 Goid ro other Medals. 


DALLMEYER’S NEW TELEPHOTO LENS. 


Can be used in front of any THE ADON quien Mounted in Aluminium. 
small lens, without disturbing Measures 3} ins. long, 11 ins. 


plates or films which may be diameter, weighs ounces. 
PRICE, including Solid Leather 


Can be used alone for higher iad Case, 10 OC nett. 


ILLUSTRATED BOOKLET with 
An excellent lens for all ae Specimens of Work 
artistic photography. PATENT. FREE. 
J. DAI-LMEYVER. |I)., 25 Newman London, W. 


Printed by RicHarRD(1ay AND Sons, LimiTEn, at 7 & © Bread Stree: Hill, Queen Victoria Street, in the Caty o1 Lenten, blished by MACMILLAN 
ano Co., Limivep, at St. Martin's Street, London, W. and THE Company, 66 Fifth Avenue, New York. HURSDAY, Mar. 17, 1904+ 
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UNIV. OF MICH, 
APR @ 1904 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


‘** To the solid ground 
Of Nature trusts the mind which builds for aye.’-—WorDSWoRTH. 


No. 1795, VOL. 69] 


THURSDAY, MARCH 24, 1904. 


_ [PRICE SIXPENCE. 


‘Registered asa at the General Post Office.]} 


{All Rights a are Reserved. 


PORTABLE HIGH FREQUENCY APPARATUS 


Can be seen at work at 
NEWTON & CO.’S, 3 FLEET ST., LONDON. 


COMPLETE Apparatus, easily carried in the hand to bedside of 
patient. Entirely self-contained, 14” x 6” x 10”. 


Price £210 10 O 


REYNOLDS BRANSON, Ltd. 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS, 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplie ! 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and lectricity 
Catalogue of Chemical and Physical Apparatus, 350 fp. and 1200 

Illustrations, free on application. 
BENCHES AND FITTINGS TO SUIT oT UIREMENTS. 


4 COMMERCIAL STRE 


THE MOST CONVENIENT 


POCKET SLIDE RULE 


ON THE MARKET. 


(PATENT. 


EVERY 
POST FREE = STUDENT OF 


TECHNOLOGY 
3/1 


POST FREE 


3/1 


SHOULD HAVE 
ONE. 


By arr of the logarithmic scales, this new Slide Rule, 

ply small co ‘to go in the pocket, will give results with the same 

accuracy as an ordinary Slide Rule nearly 4ft. long. The actual length 
of the scales, continuously divided, is 7... 47 inches. 


Supplied complete with divided Card, Celluloid og 4 and 
Book of Instructions, in flat cloth case 6 x 4in., 3/- 


AGENTS FOR Great BRITAIN AND THE COLONIES :— 


JOHN J.GRIFFIN & SONS, Ltd., 


20-26, SARDINIA STREET, LINCOLN’S INN FIELDS, 
LONDON, W.C. 


NEGRETTI & ZAMBRA'S 
STANDARD 


METEOROLOGICAL INSTRUMENTS 


Public and Private Observatories. 
STANDARD BAROMETERS of Newman’s and 
other types. 


STANDARD THERMOMETERS, HYGROMETERS, 
&e., &e. 


Negretti and Zambra’s New Illustrated Price List of 
Standard Meteorological’ Instruments sent post free on 
application to. any part:of the World. 


38 HOLBORN VIADUCT, E.C. 
Branches: 45 CORNHILL, and 122 REGENT STREET. 
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UNIVERSITY OF BIRMINGHAM. 


Faculties, 

SCIENCE, ARTS, MEDICINE, COMMERCE. 
Spectat or MoperRn LANGUAGES. 
DEPARTMENT FOR TRAINING OF TEACHERS. 
Schools of— 


ENGINEERING, METALLURGY, MINING, BREWING, 


DENTISTRY, 
Leading to Degrees and Diplomas. 

Tue SumMMER SESSION COMMENCES APRIL 18, 1904. 

Act Courses AND DgeGREES ARE OPEN TO BOTH MEN AND WoMEN 
STuDENTs. 

In the Medical School there is a separate Dissecting Room for Women 
with a qualified Woman Demonstrator. 

Graduates of other Universities may, after two years’ study or research, 
take a Master's Degree. 


Syllabuses with all information will be sent on application to the 
SECRETARY. 


UNIVERSITY OF LONDON. 


p the Senate is about to appoint EXAMINERS for the Matriculation 
of S » 1904, and January and June, 1905, in the 


followin subjects :— 

‘. lish—Grammar and Composition, including questions on 

English | and General Geography. 

Math ( y and more Advanced). 

Latin. 

Greek. 

French. 

German. 

Elementary Physics. 

Ancient History. 

Modern History. 

Physical and General Geography. 

Geometrical and Mechanical Drawing. 

Elementary Chemistry. 

13. Elementary Botany. 
In each of these subjects there are two Examiners ; but in each case one 
of the present Examiners is —_— and offers himself for re-election. 
Further particulars may be obtained from the Principat, The University 

of London, South Kensington, S.W., to whom all applications should be 
made not later than Wednesday, April 13. 


ARTHUR W. RUCKER, Principal. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 


(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R ) 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Courses in the above under recognised teachers in— . 
MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


Separate Lab ies for El y, Advanced and Honours students 


exceptionally large and well equipped. 


RESEARCH. 


Accommodation and apparatus provided for r h in either Pure or 
Applied Chemistry and Physics, and Engineering, in rooms specially 
adapted for this purpose. 

Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principal. 


COACHING 


(THEORY AND PRACTICE) 
In BIOLOGY, ~ Sonata CHEMISTRY and PHYSIOLOGY for 
EXAM 


pecial Course my Instruction in THERAPEUTICS, PHARMA. 
coLocy and MICROSCOPY for INSTITUTE OF CHEMISTRY 


XAM. 
FREDERICK DAVIS, The Laboratories, 
49 and 51 Imperiat Buitpincs, LupGate Circus, E.C. 


HIGHER MATHEMATICS 
FOR SCIENCE AND OTHER STUDENTS. 


obs by highly qualified graduates of 
Correspondence Tuition Oxford, Cambridge, London oa 


Royal Universities, in Algebra, Trigonometry, Theoretical Mechanics, Difier- 
ential and Integral Calculus, Pure Geometry, Geometrical Drawing, &c. 
partments are at work preparing for London and Royal Unive:sity 
Examinations, Science and Art, Civil Service Examinations, and all Pro/. 
Preliminaries.—Apply to Mr. J. Cuarteston, B.A., Burlington Corre- 


MANCHESTER EDUCATION 
COMMITTEE. 
MUNICIPAL SECONDARY SCHOOL. 


APPOINTMENT OF HEAD MASTER. 

The Education Committee of the City of Manchester invite applications 
for the HEAD MASTERSHIP of the Central Municipal School (which it 
is proposed be constituted as a Modern Secondary School) from persons of 
sound educational experience and of academic standing. 

The salary offered is £650 per annum. 

The person appointed would be required to enter upon his engagement 
not later then July 1 next. 

Particulars of the duties and conditions of appointment may be obtained 
from the undersigned, to whom applications, on the special forms provided 
for the purpose, must be returned not later than Wednesday, March 30. 
Canvassing will disqualify candidates. 

J. H. REYNOLDS, 


Director of Higher Education. 


PUPIL-TEACHERS’ COLLEGE. 


APPOINTMENT OF PRINCIPAL. 

The Education Committee of the City of Manchester also invite appli- 
cations for the PRINCIPALSHIP of the Pupil-Teachers’ College from 
persons of academic standing and of sound experience in the principles and 
methods of teaching. 

The salary offered is £650 per annum. 

The person appointed should be prepared to assume the duties of the 
office not later than July 1 next. 

Particulars of the duties and conditions of appointment may be obtained 
from the undersigned, to whom the special forms 
for the purpose, must be returned not lat ednesday, March 30. 
Canvassing will disqualify candidates. 

J. H. REYNOLDS, 


Municipal School of Technology, Director of Higher Education. 
Sackville Street, Manchester, 
March 9, 1904. 


UNIVERSITY OF LONDON. 


The Senate invite applications for the post of SECRETARY to the 
Academic Registrar. o— 4200. Particulars may be had on appli- 


cation. 
ARTHUR W. RUCKER, Principal. 
ae | of London, South Kensington, S.W., 
M 21, 1904. 


dence College, 8 Crescent Grove, Clapham, S.W. 


THE NATIONAL PHYSICAL 
LABORATORY. 


TWO JUNIOR ASSISTANTS will be appointed shortly. Applications, 
stating age, should be sent in writing before March 30, to the Dirrcror, 
The National Physical Laboratory, eddington. 

(1) Stipend £150, paid monthly. The appointment is for one year, 
subject to the usual terms of notice, and may be renewed annually. The 
Assistant will be attached to the Metallurgical Division. His work will 

consist chiefly in making Mechanical and Physical Tests of Steels and other 
materials. Experience with a Testing Machine combined with a knowledge 
of xy | and the heat treatment of Metals is required. 

(2) Stipend from £100 to £125 according to qualifications. The Assistant 
will be attached to the Metrologica! Division. A knowledge of the methods 
of exact measurement, with experience in a Works Test Room, is desirable. 


WESTMORLAND COUNTY 
EDUCATION COMMITTEE. 


The Kendal Technical Schools Committee require the services of a 
SCIENCE MASTER to teach Science and Mathematics at the Technical 
Schools and at the Pupil ‘Teachers’ Centre, and to undertake the general 
organisation of the Science and Commercial Classes at the former. The 

salary will be £180 to £200 per annum. The appointment will be subject 
to three months’ notice on either side. The applications must be sent in 
not later than April 5 to the undersigned, from whom forms of application 
and further particulars may be obtained, and the gentleman appointed wil! 

d to duties about the middle of August. 


CHAS. J. R. TIPPER, Secretary. 
County Education Offices, Kendal. 


TO SCIENCE AND MATHEMATICAL 
MASTERS.—Easter Vacancies,—(1) Mathematical and Science 
Master for Public School ; salary about £200, non-resident. (2) Graduate 
for Physics, Chemistry and Mathematics ; £150, non-res. (3) Graduate 
for Science ; £140, non-res. (4) Mathematical Tutor able to take some 
Chemistry ; Army Standard ; £120, resident. (5) Graduate for Mathe- 
matics up to Matric. with English ; commencing salary, £100, resident. 
(6) Graduate for Science and other subjects, £130, non-res. (7) 
Graduate for Mathematics, Chemistry and Physics ; £90, resident, plus 
share of grants. (8) Graduate for Chemistry, Physics and Mathe- 
matics ; £110, non-res. ; County School. (9) Chemistry, Physics and 
form work; £110, non-res.—For particulars of the a ove and other 
vacancies, addzess GrirFitus, SMITH, Powett & Scholastic 
Agents (Estd. 1833), 34 Bedford Street, Strand. 
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THE STATEMENT THAT 


RADIUM, SECCOTINE 


ETC. STICKS EVERYTHING 


We have now received and can SUPPLY FROM may seem to claim too much; but the constantly recurring apeanene od its 
successful use in matters beyond ordinary making and mending go far to 
STOCK, FOR CASH, justify the claim. The British Medical Journal _— 4, 1902) contains an 
illustrated article on a case of supply of an artificial ear. The writer says, 
URE RADIUM BROMIDE ‘*The application of Seccotine ad been found quite sufficient for the 
necessary adhesion of the internal surface of the artificial auricle to the 
corresponding parts r ining.” At the time of writing this article the 
artificial ear had been worn by its owner, a boy, for TWO YEARS. 


A small Sample Tube for trial can be had for nothing 
and post free on application to Sole Proprietors— 


of the very highest activity produced. 


ALso— 
RADIUM BARIUM BROMIDE, 20,000 unit strength (Curie’s). M‘CAW, STEVENSON & ORR, Ltd., BELFAST, 
Do. do. 10,000 do. (do. ) and at 31 & 32 Shoe Lane, Ludgate Circus, London, E.C. 
Do. do. 1,000 do. (do.) SECCOTINE IS ON SALE IN EVERY TOWN IN THE KINGDOM. 
Do. do. one per cent. 


SPINTHARISCOPES, 2/- and 1016. NEON, KRYPTON, 
KUNZITE, pergrnme, 2- ARGON, HELIUM. 


Jo. Mounted in Cathode Tube, 25/-. 
WILLEMITE. Natural, 8/- per pound. 


CALCIUM SULPHIDE. Phosphorescent, 1/- per tube. 


We have now jn stock a limited number 


ZINC ‘ a do. 1/- do. of Vacuum Tubes of the above Gases 
URANIUM RESIDUE (very valuable and rare), 2/- do. 
PITCHBLENDE, 16/- per Ib. Selected pieces PURE. 
NEON or KRYPTON .. £3 3s. each. 
(for of ARGON or HELIUM . &1 As. each. 


ARMBRECHT, NELSON & nan HILGER. Lta 


TI & 73 DUKE ST., GROSVENOR SQUARE, LONDON, W. 
Telephone : 4942 GERRARD. VENOR Sql ARMBRECHT, LONDON.” 75a CAMDEN ROAD, LONDON, N.W. 


BROWNING’S SPECTROSCOPES. 


The STUDENT’S SPECTROSCOPE has a prism of extremely dens® 
glass, of very superior workmanship; the circle is divided, and 
reads with a vernier to single minutes ; the slit is furnished with 
a reflecting prism, by means of which two spectra can be shown in 
the field of view at the same time. The instrument will divide the 
D line in the Solar Spectrum, or the yellow Sodium lines distinctly. 
With a slight alteration of the adjustments, the instrument can be 
used for taking the refractive and dispersive powers of solids or 
liquids. The Student's Spectroscope is the best instrument for the 
Laboratory and for all general work in Spectrum Analysis. 


With Tangent Screw Motion to Vernier, Rack to 
Telescope, and extra-power Byepiece, in Uabinet .. £816 0 
ger Model of the above Tangent Screw Spectroscope, 
with 2 Prisms, in Mahogany Cabinet with Drawer ... £15 0 0 


ILLUSTRATED CATALOGUE OF SPECTROSCOPES AND SPECTROMETERS, POST FREE. 


=. HOW TO WORK WITH THE SPECTROSCOPE. A Manual of Practica 
=a Manipulation with Spectroscopes of all kinds, with (wenty Engravings and Diagrams. By 
JOHN BROWNING, F.R.A.S., F.R.M.S., &c. Price Sixpence. Post Free Sevenpence. 


JOHN BROWNING, 78 Strand, London, W.C. 


COLOUR PHOTOGRAPHY. } 


SANGER-SHEPHERD QUICK CHANGE, ONE PLATE, LATEST PATTERN OUTFITS. 


EXCELLENT Photographs in Colour are obtained with our smaller 
lens filter Outfits, complete from 28/- ; but for general work, Landscapes in 
changing light, Portraiture or Photomicrography where rapid exposures 
in succession are necessary, the Repeating Back with Colour Filters is 
recommended as the best all round appliance. 

It may be attached to any 4, $ or whole-plate camera or glass plate 
Kodak, by means of a panel cut to correspond and interchangeable with 
the ordinary dark slide. This does not in any way interfere with the use 
of the camera for ordinary work. The three Colour Filters are held in 
a frame, clipped in front of the double dark slide which carries the two 
plates, each large enough to record the three negatives side by side, when 
the slide is pushed -_ the opening in the outer case. With this Outfit, 
even a beginner will secure three-colour negatives with the ease and 
certainty of an ordinary photograph. 

Repeating Back Attachments, with Filters complete, from 90/- 
3@ Write for new illustrated price list, mentioning NATURE, or call to 
see transparencies and paper prints by THe SANGER-SHEPHERD process. 


Inn Passage, Red Lion Street, Holborn, London. 


6, 7 Gray’s 


SANGER-SHEPHERD & co., 5, 
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QUEEN’S COLLEGE, BELFAST. 


The Council of Queen’s College, Belfast, invite applications for the 


t 
of RIDDEL DEMONSTRATOR in PATHOLOGY and BACTERI 


OLOGY in connection with the Musgrave Chair of Pathology. 


The Demonstrator will be expected to devote his entire time to the sub- — 


ject, and will be required to enter on his duties at once. 
Salary, £150 per annum. 
Applications to be lodged with the RecisTRAR on or before March 28. 


J. SYMINGTON, Registrar. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN. 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Higher 
Local, thorough acquaintance with Modern Languages). 

vision, Translation. Scale of charges on ai —-. hee Cam: 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W. 


Sale by Auction. 


IMPORTANT SALE OF BRITISH BIRDS’ EGGS, AND SOME 
FINE CLUTCHES OF RARE FOREIGN EGGS. 


TUESDAY, MARCH 29, at 12.30. 
MR. J. C. STEVENS will offer, at his 


Rooms, 38 King Street, Covent Garden, W.C., the collection of 
British Birds’ Eggs formed ty Mr. John A. Bucknill, author of “‘ The 
Birds of Surrey,” containing many fine varieties with full data; also 
other fine lots of British Birds’ GES. Fine clutches of rare species 
and varieties taken in Nova Zembla with full data. Indian Birds’ 
Eggs. A valuable collection, in lots to suit all buyers, of over 600 
British and other Bird Skins, with full data to each specimen. Fine 
Egg Cabinets ; alro a fine collection of British Lepidoptera. 

On view day —_ ten to five, and morning of sale. 

atalogues on application. 


SECOND-HAND TELESCOPES. 


REFLECTOR with two mirrors 5 feet in diameter. 
43. do. 
Do. b Bec k, Altazimuth, 4} do. 
All have complete apparatus. 
Full particulars of above, and 1,000 Instruments by the best makers 
in the VARIOUS DEPARTMENTS OF SCIENCE, are contained in the 
March Issue of our Second-hand List, post free to readers of NATURE. 


C. BAKER, 244 HIGH HOLBORN, LONDON. 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 


THE MOST PERFECT. 
No Flickering. Superb Mechanism. Price £7 7 0. 
The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 
See Mr. Hucues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
Award. — to the Royal Polytechnic Institution, Dr. H. GRATTAN 
GUINNEss, Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wic Lamp, Portrait Combination front 
s, 18s. 6d. Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4d. ~ 9 Illustrated Catalogue, 100 pages, free, sd. List of 
60,000 and Lecture Sets, Science Views, &c., 6d. ; 
Postage, ad. Pamphlets Free. W. ES, Spectatisr, 
Brewster House, 82 rtimer Road, Kingsland, N. 


With 2 Coloured Plates, 32 Illustrations, including 2 Portraits of the 
Author, anda Sicetch Map. Demy 8vo. 14s. net. 


A NATURALIST IN THE GUIANAS. 


By EUGENE ANDRE, F.R.G.S., F.S.A., F.Z.8. 


*,.* The author is orchid hunter for the Hon. Walter Rothschild. ‘11\, 
volume relates his perilous travels on an unexplored tributary of the 
inoco. 


London: SMITH, ELDER & CO., 15 Waterloo Place, S.W 


With 30 Original Illustrations. Price 2s. 6d. 


The HYGIENE of the MOUTH. 
A Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed., 
Dental to Evelina Hospital, Southwark. 
E SAME AUTHOR 


The DISEASES of CHILDREN’S TEETH. 
Well Illustrated. Price 7s. 6d. 
SEGG & CO., 289 and 291 Regent Sureet, London, W. 


SECOND-HAND BOOKS. 


JUST OUT—POST FREE. 

List (No. 21) including various vols. in 
BOTANY, ORNITHOLOGY, ENTOMOLOGY, 
ASTRONOMY, CHEMISTRY, &c., 
in good condition at moderate prices. 

JOHN WHELDON AND CO., 

88 GREAT QUEEN ST.,,LONDON, W.C. 


BARGAINS In SCIENCE BOOKS 


NOW READY. 
H. J. GLAISHER’S March Catalogue of New Purchases of 
Publishers’ Remainders in all branches of Literature, in- 


eluding the various departments of SCIENCE, Post Free. 
H. J. GLAISHER, Remainder & Discount Bookseller, 
57 Wigmore Street, London, W 


O. P. . EASTER CRUISE 
IN SUNNY LANDS. 
The ORIENT-PACIFIC LINE will despatch the S.S. ORMUZ, 
6387 tons register, 
To SOUTH OF SPAIN, MOROCCO, &c. 
From London 31st March, visiting GIBRALTAR (for Granada and the 


_ Alhambra), MALAGA, TANGIER and LISBON (for Cintra), arriving 


| 1 5 DAYS for 15 Guineas and upwards. 


‘back in London April. 


GREEN & co. Head Office : 


ANDERSON, ANDERSON & CO./ Fenchurch Avenue. 


‘or passage apply to the latter firm at 5 Fenchurch Avenue, E.C., or 
to Wes End Branch Office, 28 Cockspur Street, S.W. , 


Lady Cyclists 


Want light, easy running 
machines. How to 

them is explained 
in B.S.A. Handbook, post free. 


B.S.A. Co., Ltd., Birmingham. B. 


SCIENTIFIC WORTHIES.- 


The following is a list of the Steel Portraits that have appeared in the above Series :— 


MICHAEL FARADAY. LORD KELVIN 
THOMAS HENRY HUXLEY. BARON ADOLF ERIK NOR-| 
DENSKJ OLD. 

HERMANN L. F. HELMHOLTZ. | 
SIR GABRIEL SIR JOSEPH DALTON HOOKER 
SIR SONARLES LYEL 
ROBERT WILHELM BUNSEN. TISTE ANDRE 


N.B.—The Portraits of Sir A 
and Sir Ay: Huggins belong to a 


Geikie, Lord Lister, Pret. 


SIR RICHARD OWEN. DMITRI IVANOWITSH MEN- 
JAMES CLERK MAXWELL. 

JAMES PRESCOTT JOULE. Louis "PASTEUR. 

WILLIAM SPOTTISWOODE. __ sik ARCHIBALD G GEIKIE. 
ARTHUR CAYLEY. | LORD LISTE 

SIR C. W. SIEMENS. CANNIZZARO. 
JOHN COUCH ADAMS. PROF. VON KOLLIKER. 


, | PROF. SIMON NEWCOMB. 
JAMES JOSEPH SYLVESTER. | cin WILLIAM HUGGINS. 
Cannizzaro, 


Prof. von Kolliker, Prof. 8S. Newcomb, 
New Series and are Photogravures. 


Proof impressions of these, etn on India paper, may be had from the Publishers, price 5s. each ; or the Series of 33 Portraits in a Handsome 


CneQues AnD Mongy ORbERS PAYABLE TO MACMILLAN & Co., Lrv. 


Portfoliv for £8 10s., carriage paid. The Portfolio may be had separately, price 6s. 


OFFICE OF “NATURE,” ST, MARTIN'S ST., LONDON,W.C. 


both as regards price | 


d 


her who wishes to secure 


and 


hanging scenes an 


au « 


he reach of any photograp! 


~‘* The camera is very compact, 


pictures of rapidly c 


yis within t 


says: 


and adaptability 


c~< 


M 
IS 
| 
“ 
; 
VF be} 
2 
This 
sco 
the A 
with 
justr 
Iris 
LI 
D 
vari 
at fr 
hou 
It 
whi 
TR 
B 
. 


the 
ing 


or 


N- 


MarcH 24, 1904] 


THE 


KAMMATOGRAPH. 


A FILMLESS 
CINEMATOGRAPH. 


500-600 Pictures on one 
Glass Plate. 


The apparatus serves 
both to take and show 
these pictures life-size. 


ecure 


price 


pact, and both as regards 
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y changin 
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SPECIALITIES MANUFACTURED BY ‘US 


OXYGEN AND ACETYLENE GENERATORS, PROJECTING | : 
LANTERNS, ARC LAMPS, RESISTANCES, AND OTHER 
SCIENTIFIC APPARATUS. 
i Catalogue , post free free to readers of NATURE. 
Scientific Engineers 


KAMM & Cco., and on 


27 POWELL STREET, LONDON, E.c. 


JAMES SWIFT SON, 


Opticians. 


“THE DISCOVERY.” 


Thisisthelatest STUDENT’S MICRO- 
SCOPE made by J. S.& &., and was 
the selected instrument for the 
Laboratory of the ship Discovery, of 
the Expedition. itis fitted 
with J. S. & S. new patent fine ad 

2/3” and 1/6” Objectives 

iris Diaphragm, and one Ocular 


In Case, £6: 15: O 
Prospectus free by post. 
UNIVERSITY OPTICAL 
WORKS, 

81 TOTTENHAM COURT 
ROAD, LONDON. 


LIQUID AIR ano LIQUID HYDROGEN 


Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard pat- 
tern, and numbers are in use in University Laboratories and elsewhere in 
various countries. The whole apparatus is neat and compact and its parts 
very easily moved ; the Liquefier, without stand, being a cylinder 17 inches 
high and 8 inches in diameter. 

It begins to liquefy air in from 6 to ro minutes after the admission of air 
” from 150 to 200 atmospheres pressure, making over a litre of liquid per 

our. 

It requires no auxiliary refrigerant and produces a perfectly clear liquid 
which requires no filtering. 

The operator has only one gauge to watch and one valve to control. 


HYDROGEN LIQUEFIER to the designs of Dr. MORRIS W. 
TRAVERS for use in conjunction with Air-Liquefier. 


' For Prices and Particulars apply to the Sole Makers :— 
BRIN’S OXYGEN COMPANY, LIMITED, 


NA sind RE 


ELVERTON STREET, WESTMINSTER, S.W. 


RADIUM 


IN ITS EMPLOYMENT IN THERAPEUTICS 
AND FOR SCIENTIFIC RESEARCH. 


APPLICATORS 
(MacLeod) Surface, each 7s. 6d. Throat, £1 1s. 
~ SCREENS, per square 
inch 
CALCIUM SULPHIDE, luminous, per |b., 8/- 
KUAZITE, per Gm., 1/- 
POLONIUM, BISMUTH & COPPER DISCS, each 25 - 
PITCHBLENDE, specimens each per oz., 2/6. 
URANIUM NITRATE, oz., 1/- 
THORIUM oz., 4/+; |lb., 48/- 
PADS, each 10/6. 
WILLEMITE, Natural Specimens, 2/= each. 
Artificial | 1/= each. 
— SULPHIDE, Active, Gm., 1/6. 
” SCREENS, 10 x 10 centimetres, each 7/6. 
Special Quotations for quantity. 


SPINTHARISGOPES 


showing the 
scintillations of Radium, 


21/- 


W. MARTINDALE, Manufacturing Chemist, 
10 NEW CAVENDISH STREET, W. 


W. CROOKES 


Telegraphic Address : 
Martindale, Chemist, 
ndon.” 


Telephone : 
1797 Paddington. 


We have prepared for use in 
Primary & Secondary Schools. 


COLLECTIONS OF 
SPECIMENS of VARIOUS 
WOODS AND OTHER 
BOTANICAL OBJECTS. 


The former are very care- 
fully selected in cross and 
long sections, to show the dis- 
tinctive features and marks 
of each individual wood, also 
to show their well-marked 
Botanical Characteristics, 
such as the Bark, Rings of 
Growth, Medullary Rays, 
&e., &c 
ge New lllustrated List in Botany and Plant Physiology (including 

Sull particulars of above) Le" Sa 
GALLEN KA co., Ltd., 
19 rg 21 SUN STREET, Finsbury eanare, LONDON, E.C. 


FLUORESCENT MINERAL TUBES, showing the beautiful effect 
produced by Willemite and other minerals, under the Cathode Rays. 


15/- 


EACH. 


Also Pitchblende 


oduced on application. 
and Radio-active Salts. 
A. C. COSSOR, 54 Farringdon Road, London, E.C. 


List of Minerals and colours 
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THE NEW AITCHISON 
PATENT PRISM BINOCULAR. 


MANY IMPROVEMENTS. LARGE OBJECT GLASSES. 
VARIABLE DIAPHRAGMS, &c. 


Sir DAVID SALOMONS, Bart., 
writes, Feb. 19, 1904:— 


keeping the glasses 
8, 


‘Binoculars), They pass a 


Prism 


(No. Aitchison 


large amount of light and 
focus objects very distinctly. 
The diaphragms | find very é 


advantageous. 


MADE IN LONDON. 


PRICES (the Numbers give Magnifying Power)— 
‘No. 6, No. 8, #5 10s. No. 10, £6. No. 12,£6 10s. 


ILLUSTRATED PRICE LIST AND PARTICULARS POST FREE. 


Why buy foreign prism glasses when the Aitchison 
is best and cheapest. MADE IN LONDON. 


AITCHISON & CO., Govennmenr, 
428 STRAND, and Branches, LONDON. 


CAMERA— on 
Best Materials 
and ) THORNToN. 
ENGLISH PICKARD 
WORKMAN- Time 
and 
Instantaneou; 


AMES WOOLLEY,Sonse@ 


Victoria Bridge-Mancnester 


CAMBRIDGE UNIVERSITY PRESS. 


BIOMETRIKA. 


A JOURNAL FOR THE STATISTICAL STUDY OF 
BIOLOGICAL PROBLEMS. Edited, in consultation 
with FRANcIS GALTON, by W. F. R. WELDON, KARL 
PEARSON and C, B. DAVENPORT. 

Now Ready. Vol. IIT., Part I. January, 1904. 
Contents :— 
I. On the Result of Crossing Japanese Waltzing Mice with Albino 
Mice. By A. D. Darbishire. (With 8 Figures in Text.) 

Graduation of a Sickness Table by Makeham’s Hypothesis. By 
John Spencer. 

Preliminary Note on the Protective Value of Colour in Mantis 
Religiosa. By A. P. di Cesnola. (With 2 Figures in text.) 

Measurements of One Hundred and Thirty Criminals. By G. B. 
Griffiths. With Introductory Note by H. B. Donkin. (With 
2 folding Tables.) 

V. A First Study of the Weight, Variability, and Correlation of the 
Human Viscera, with special reference to the Healthy and Diseased 
Heart. By M. Greenwood, Junr. 

Sui Massimi delle Curve Dimorfiche. 
(With 8 Figures in text.) 

Miscellanea. (i) On Some Dangers of Extrapolation. By Emily Perrin. 

(With a Diagram.) 

(ii) On Differentiation and Homotyposis in the Leaves 
of Fagus Sylvatica. By Karl Pearson and Marion 
Radford, (With Plates I. and II.) 

(iii) Albinism in Sicily and Mendel’s Laws. By W. F. R. 
Weldon. 


Price 1os. net. 


Vi. Da Fernando de Helguero. 


(iv) A Mendelian’s View of the Law of Ancestral Heredity. 
By Karl Pearson. 
‘Biometrika’ appears about four times a year. A volume containing 
about 400 pages, with plates and tables, is issued annually. 
Vols. I. and II. are now ready. Kach volume in 4 parts, paper covers, 
30s. net per vol. Bound in buckram, 34s. 6d. ne? per vol. 
The Subscription price, payable in advance, is 30s. we¢ per volume 
(post free). 
London: C. J. CLAY & SONS, Cambridge University Press Warehouse, 
Ave Maria Lane. 


| 


| 


In addition to our highly accurate Standard Resistances, we 
make less elaborate single Resistances of sufficient accuracy for 
commercial use and for the general run of experimental work. 
These are provided with screw terminals as well as with 
amalgamated copper rods for insertion in mercury cups. 


RESISTANCES of 1, 10, 100 and 1000 ohms 
correct to one-tenth per cent. 

Price £1 1s. for the 1 ohm, 10 ohm or 100 

ohm coil; £1 7s. Gd. for the 1000 ohm coil. 


The Cambridge Scientific Instrument Co.,Ltd, 
Works & Head Office: CAMBRIDGE. 


London Office: 92 HATTON CARDEN, E.C. 
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APPS, 


433 STRAND, LONDON. | 


| 


MANUFACTURER of Patented Induction Coils and 
other Scientific Instruments and Engineering | 
Appliances to the Government Departments. | 
Special Patterns of Instruments made to order. | 
Every Instrument is absolutely guaranteed and will be shown in opera- | 
tion if desired. 
The illustration (0°4 in. to the ft. scale) is from a photograph of the 44-in. | 
Spark Induction Coil designed and made by my firm for W. SporTiswoope, | 


Esq., F.R.S. 
NEW TRIPLE-POLE MERCURY BREAK, giving a stream-like effect 


when used with APs, _— Induction Coil (this can be fitted to | 


any Induction Coil), £6 6s. 

HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 

The Model fepeesine adopted for South Africa, with Batteries, small 
Steam Motor, & ETS OF X-RAY APPARATUS suitable for 
Field Hospitals, 

HIGH FREQUENCY APPARATUS of the latest models. 


JOINTLESS SECTIONS if ordered, single wires, flat and conical, roin. 
Coils 4000 ohms R, very thick "dischar e. 
half of catalogue prices. Primary Coils for 10 to 230 volts. 


PRICES per return post. 


MARCONI'S WIRELESS 
TELEGRAPH COMPANY, 


ELECTRICAL ENGINEERS 
and CONTRACTORS. 


Manufacturers of 


INDUCTION COILS. 
IGNITION COILS. 
LABORATORY INSTRUMENTS. 
TELEGRAPH INSTRUMENTS. 
SWITCHBOARDS, &c. 


Illustrated Price List Free on Application to 


18 Finch Lane, London, E.C. 


JENA LABORATORY ‘GLASSWARE. 


BOILING FLASKS, BEAKERS 
RETORTS, TEST TUBES TUBING 
FOR EXPLOSION FURNACES, 
COMPOUD iD TUBING (D.R.P.) 
Resisting in a high degree sudden 
changes of temperature and the 
action of corrosive chemicals. 


Combustion Tubing for Elemen- 
trave Marx. ary Analysis, sent free 
SCHOTT & GEN. Glassworks, Jena (GERMANY). 


The Jena Glasses are, in the on cal che the firms : 
een 
A. & J. SMITH. 23 ‘and 25 St. JACKSON Co., 


4 Cross Street. 
JAMES WOOLLEY, SONS & 
F. E. BECKER. & CO. co. (W. and Co., Ltd. vane ‘Bridge. 


J. bea Ltd., Successors), 159 
| BAIRD & TATLOGK (London) 


d 160 Great Charles Street. 
PHILIP HARRIS & Co., Ltd., Streez, Hatton 


Edmund 
F. E, BECKER & GO. (W. and FE. BECKER & Co, (W. and 
J. George, Ltd., 182 J. to are 
Great Brunswick Street. Barde atton » Hatton 


PHILIP HARRIS & Co., Ltd., & Co., Ltd., 


179 Great Street. 
F. E. BECKER 2 0. (W.a Cc. 
. George, Ei CO. and 36 | JOHN J. GRIFFIN & SONS, 
‘enfrew Stree. Ltd., 20-26 Sardinia Street, 
Lincoln’ Fields, W.C. 


REYNOLDS & BRANSON, Ltd., | TOWNS & MERCER, 34 
14 Commercial Street. | Camomile Street, E.C. 


Prof. Dalby’s 


19 and 20 Sun Street, Finsbury, 


Experimental Apparatus 


for illustrating the principle of 
BALANCING RECIPROCATING PARTS. 


| Comprising: Four-Crank Model with Angles and parts 
' adjustable, Set of Accurate Weights, Two Electric Motors, 
_ Resistance Apparatus, Frame, Springs, and Tools. 


SOLE MAKERS— 


G. CUSSONS, The Technical Works, Manchester, N.W. 


Experimental Apparatus for Mechanical 
“Laboratories, Models of Machine details, Dynamo 
| details, Sectional Models of the Steam Engine, Oil 
| Motor and Gas Engine, Building Construction 
Models, and Art, &e. 
When making structural alterations in Laboratories, see 
our new system of Laboratory 


G. CU SSONS, 
The Technical Works, Manchester, N.W. 


For Photography, Unsurpassed for fine definition. 


Coxe 


Hopson ity. 


Brovowrow Sreaet Woewa LEICESTER, 


Commercial series about . 


PERMAN’S RADIOSCOPE. 


The appearance is like a multitude of twinkling stars. 
Price 7s. 6d., post free. 


A Pretty Modification of Crookes’ Spinthariscope. 


E. PHILIP, 80 SALISBURY ROAD, CARDIFF. 
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MACMILLAN & GO.’S BOOKS FOR STUDENTS OF BOTANY, 


NEW AND REVISED EDITION NOW READY. 


A TEXT-BOOK OF BOTANY. 


By Dr. E. STRASBURGER, Dr. FRITZ NOLL, Dr. H. SCHENCK, the late Dr. A. F. W. SCHIMPER.  Translateg 
from the German by H. C. PORTER, Ph.D. Revised with the Fifth German Edition by W. H. LANG, M.B., D.Sc, 


Senior Assistant in Botany, University of Glasgow. With 686 Illustrations, in part coloured. Medium 8vo. 


BOTANY FOR BEGINNERS. 


ERNEST EVANS. 4th Impression. Globe 8vo. 2s. vi 


PRACTICAL BOTANY for 


GINNERS. By Prof. F. O. BOWER, Sc.D., F.R.S., and 
D. T. GWYNNE-VAUGHAN, M.A. Second Edition. 
Globe 8vo. 35. 6d. 


A COURSE of PRACTICAL IN- 
STRUCTION in wig By F. O. BOWER, D.Sc., 
F.R.S. Crown 8vo. tos. 


LESSONS in ELEMENTARY. 
By DANIEL With 


BOTANY. 


numerous Illustrations. Fceap. 8vo. 


FIRST BOOK of INDIAN ‘BOTANY. 


By DANIEL OLIVER, F.R.S. With numerous IIlustra- 
tions. Globe 8vo. 6s. 6d. 


BOTANY. An Elementary Text for | 


Schools, By L. H. —- With numerous IIlustra- 
tions. Extra Crown 8vo. 


BOTANY. By Sir J. D. Hooker, 
F.R.S. With Illustrations. Pott 8vo. Is. 
The STUDENT’S FLORA of the 


BRITISH ISLANDS. By aX D. HOOKER, F.R.S. 
Third Edition. Globe 8vo. 10s. 


PHYSIOLOGICAL BOTANY. By 


G. L. GOODALE. 8vo. Ios. 62. 


STRUCTURAL BOTANY: or Organ- 


ography on the Basis of a. To which is added 
The Principles of Taxonomy an 
7 of Botanical Terms. By ASA GRAY. 8vo. 


BOTANICAL TABLES. By A. B. 
BUCKLEY. Fcap. 8vo. Is. 6d. 

FIRST LESSONS in PRACTICAL 
—— By G. T. BETTANY, M.A., B.Sc., F.L.S. 
ott 8vo. Is. 


THE TEACHING BOTANIST. A 


Manual of Information upon Botanical Teaching, with an 
outline for a — course. By WILLIAM F. GANONG. 
Crown 8vo. 


A UN IVERSITY TEXT-BOOK OF 
BOTANY. By Prof. DOUGLAS HOUGHTON CAMP- 
BELL, Ph.D. With many Illustrations. 8vo. 17s. net. 

LABORATORY PRACTICE FOR 
BEGINNERS IN BOTANY. By W. A. SETCHELL, 
Ph.D. Feap. 8vo. 45. 6d. net. 

The BOOK of the ROSE. By Rev. A. 


FOSTER- — Illustrated. Second Edition. 
Crown 8vo. 


Phytography, and a | 


185. net, 
-BIOLOGICAL LABORATORY 
By P. H. MELL, Ph.D. Crown &yo, 


‘INTRODUCTION to THE STUDY 
OF SEAWEEDS. By GEORGE MURRAY, F.R.S.F, 
Illustrated. Crown 8vo. 7s. 6d. 

TIMBER and some of its DISEASES. 


By H. MARSHALL WARD, D.Sc., F.R.S., F.L.S, 
With Illustrations. Crown 8vo. 6s. [Nature Series. 


DISEASE IN PLANTS. By 
H. MARSHALL WARD, D.Sc. Crown 8vo. 7s, 67. 


TIMBER and TIMBER TREES, 


Native and Foreign. By THOMAS LASLETT, Timber 
Inspector to the Admiralty. Second Edition. Revised by 
Prof. H. MARSHALL WarD, F.R.S. Crown 8vo. 85. 62. 


THE YEW TREES OF GREAT 


BRITAIN AND IRELAND. By JOHN LOWE, 
M.D. Illustrated. tos. net. 


THE NATURE AND WORK OF 


| PLANTS. An Introduction to the Study of Botany. By 


D. T. MACDOUGAL, Ph.D. Crown 8vo. 4s. 6a. 


LECTURES ON THE EVOLUTION 


OF PLANTS. By Prof. DOUGLAS H. CAMPBELL, 
Ph.D. Crown 8vo. 4s. 6d. net. 


FLOWERS, FRUITS, and LEAVES. 
By LORD AVEBURY. With numerous Illustrations. 
6th Impression. Crown 8vo. 45. 6d. [Mature Series. 


On BRITISH WILD FLOWERS, 


considered in Relation to Insects. With numerous IIlustra- 
tions. By LORD AVEBURY. Crown 8vo. 45. 64. 
(Nature Series. 


FLOWERS AND FERNS in their 


HAUNTS. By MABEL OSGOOD WRIGHT. Illus- 
trated. Extra Crown 8vo. 10s. 6d. net. 


THE HERB OF THE FIELD. By 
CHARLOTTE M. YONGE. Crown 8vo. 5s. 


VEGETABLE CULTURE. A Primer 


for Amateurs, Cottagers, and Allotmen Holders. By 
ALEXANDER DEAN, F.R.H.S. Edited by J. Wricur. 
With Thirty-eight Illustrations. Pott 8vo. Is. 


A PRIMER of PRACTICAL HORTI- 
CULTURE. By J. WRIGHT, F.R.H.S. Pott 8vo. 1s. 


GARDEN FLOWERS and PLANTS. 


CYCLOPEDIA OF HORTICUL-. 


TURE. By Prof. L. H. BAILEY, assisted by WILHELM | 


MILLER and many Expert Cultivators and Botanists. 
Illustrated with over 2000 Original Engravings. In Four 
Vols. Imperial 8vo. Vol. I., A.-E. Vol. II., F.-M., 
Vol. III., N.-Q., Vol. IV., R.-Z. 215. net each. 


BRITISH FOREST TREES and their 
SYLVICULTURAL _ CHARACTERISTICS _ and 


TREATMENT. By JOHN NISBET, of the Indian | 


Forest Service. Crown 8vo. 6s. net. 


MACMILLAN AND CO., LIMITED, LONDON. 


A Primer for Amateurs. By J. WRIGHT, F.R.H.S. 
With Fifty Illustrations. Pott 8vo. 1s. 


GREENHOUSE AND WINDOW 


PLANTS. By CHARLES COLLINS. Edited by J. 
WRIGHT, F.R.H.S. With Thirty-eight Illustrations. 
Pott 8vo. Is. 


THE CHEMISTRY of the GARDEN. 
A Primer for Amateurs and Young Gardeners. By HER- 
BERT H. COUSINS, M.A. With an Introduction by 
J. WRIGHT, F.R.H.S. Pott 8vo. ts. 
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Dr. LUNN’S and Mr. PEROWNE’S 
CRUISES. 


8.Y. ‘‘ARGONAUT,” 3274 tons. 


16 s 16 ATHENS, CORINTH, BOSNIA, HERZEGOVINA. 
£ « April 12. 
Cruises, £5 5s. extra. 


Secretary, 5 Endsleigh Gardens, Euston, N.W. 


PHCENIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


9 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 
Moderate Rates. Absolute Coenen. Blectric 
Lighting ~y Supplied. Liberal Loss Settlements. 
Prompt Payment of O Claims. 


Extensions to 


LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK 


(ESTABLISHED 1851) 


TWO & A-HALF per cent INTEREST 


allowed on Deposit Accounts repayable on Demand. 
Current Accounts opened. 2% Interest allowed on 
minimum monthly balances when not drawn below £100. 
Advances made to Customers, and all General Banking 
Business transacted. 
Apply Sec, Southampton Bldgs, and High Holborn, London. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Ameeba, Arcella, Actinosphzrium, 
Vorticella, tentor, Hydra, Floscularia, Stephanoceros, Melicerta, and man) 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Heli» 
p matia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGIIAM. 


NATURE 


WATKINS & DONCASTER, 


London- Marseilles return ticket for these 


NATURALISTS, 


AND MANUFACTURERS OF 


CABINETS AND APPARATUS 


FOR ty! BIRDS’ EGGS AND SKINS, AND ALL 
RANCHES OF NATURAL HISTORY 
spacial. SHOW-ROOM FOR CABINETS. 
pe Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Superiority of Cabinets and 
Apparatus, references are mit to distinguished 
patrons, Museums, Colleges, 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., on and Mounted by First-class Workmen 
to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


NOW READY, NEW CATALOGUE, FREE. 
COLLECTIONS OF 


MINERALS, ROCKS, OR FOSSILS. 


For Collectors, Technical Schools Cottages, 
Prospectors, Mining Engineers, and the Board 
of ducation Examinations’ in Geolor 
Mineralogy, Mining, and Physiography. 

A large stock of Minerals, Rocks, Fossils and Microscopic Objects /o 

selection. Specimens sent on approval. 
All kinds Mineralogical, and 
roscopical Apparatus. 
Cabinets, Trays, — Glass-Capped Boxes made to order, 


| THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


| 


RADIO-ACTIVE PITGHBLENDE. 


Specimens 2/6, 5/-, 10/-, and 15/- each, Post free. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


MARINE BIOLOGICAL ASSOCIATION. 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 

or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium ; "Hormiphora (preserved); Leptoplana ; Linen, Amphi 
Nereis, Aphrodite, Arenicola, ice, Terebella ; Lepas, nus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus ; Patella, Buccinum, Eledon-, 
Pectens Bugu a, Crisia Holothuria, Asterias, Echinu-, 
Ascidia, Salpa reserved), S Scyllium, Raia, &e., &c. 


For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


THE IRISH NATURALIST. 
A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 
Edited by GEO. H. Sc., and R. LLOYD 
RAEGER, B 
Annual 55. Post to any Address. 
Dublin: EASON & SON, Lrp., 40 Lower Street 


(to which Address Subscri tions should be se: 
London : SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 
ROCK SECTIONS. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 


MINERALOGISTS, &c., 


To Science & Art British, Colonial Museums, &c. 


KELSO PLACE, ‘STANFORD “RD... KENSINGTON, W. 


ALBERT EDWARD. JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


{mplements of Idols, Sacred Masks, Peruvian 
, Gongs, Shells, and other Curios 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers ; 


Editorial 


Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” 


To ALL PLaces ABROAD :— 


*Three Lines in Column. . . 
One Sixteenth Page o10 
One Eighth Page, or Quarter Column . .018 6 
Quarter Page, or Halfa Column. ... . 115 © 
Half a Page, oraColumn ....... 5 0 


* The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, W.C, 
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A NI 1798 (over A CENTURY). 


RETAIL—89 BisnoPscATE STREET WITHIN, E.C. WHOLESALE—34 CAMOMILE STREET, 


We can now supply FROM STOCK | Scientific Apparatus Manufacturers and Laboratory 
Outfitters to. the Home and Colonial Departments o; 


PURE BROMIDE OF RADIUM ‘tha ine ination througout the Wort 
th ] tivit 
oO e maximum ac ivity ORSAT-FISCHER’S 


in quantities upwards, | 

Also material of less activity. 
GAS ANALYSIS 


Price 18/G Upwards. sor 


SELENIUM CELLS TESTING FLUE GASES 


(Ruumer’s Own MAKE). 


Flat and Cylindrical, with and without Evacuation. | |f——lteamtbeah|} £2:10:0 


AN ENTIRELY NEW TYPE OF 


Apparatus of descrip. 

HIGH POTENTIAL RESONATOR 
giving most powerful effects, may now be seen working : : 4 
here, by appointment. | ee Departments are kept in 


ISENTHAL & CO., 


WRITE FOR PARTICULARS TO 
85 MORTIMER STREET, LONDON, W.. rT 
Contractors to the Admiralty, War, India, and Colonial Offices, &c. 34 CAMOMILE STREET, E.C., 


C. E. MULLER, ORME & CO. 


CONTRACTORS TO HIS MAJESTY’S GOVERNMENT, 


148 HIGH HOLBORN, LONDON, W.C. 


MANUFACTURERS OF APPARATUS FOR TEACHING 


CHEMISTRY, PHYSICS, MECHANICS, 
HYDROSTATICS, &c. 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. 
CATALOGUES POST FREE. STUDENTS’ SETS OF APPARATUS. 


tHE LONDON STEREOSCOPIC COMPANY'S 


NEW TROPICAL CAMERA 


is now ready in the }-plate size, 


IDEAL INSTRUMENT 
TRAVELLERS and EXPLORERS. 


Obtainable only from 


106 & 108 REGENT ST., W., & 54 CHEAPSIDE, E.C. 


Printed by RicHar> CLAY AND Son LimiTEp, at 7 & 8 Bread Street Hill, Queen Victoria Street, in the City ot London, and puolisnes by MACMILLA’ 
anv Co., LimiTED, at St. Martin's Street, London, W.C., and THz MacmiLian Company, 66 Fifth Avenue, New York.—THursDAy, ar. 24, 1994. 
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“* To the solid ground 
Of Nature trusts the mind which builds for aye.’-—WorDSWoRTH. 
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[PRICE SIXPENCE, 


per at the General Post Office.] 


{All Rights are Reserved. 


PORTABLE HIGH FREQUENCY APPARATUS 


° 
® 


NEWTON & CO.’S, 3 FLEET ST., LONDON. 


COMPLETE Apparatus, ily carried in the hand to bedside of 
patient. Entirely self-contained, 14” x 6” X 10”. 
Price £10 10 O 


REYNOLDS & BRANSON, 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS, 


CHEMICAL AND PHYSICAL ee. illustrated above, as supplied 
to National Physical L » fitted for Gas, Water 
and 


1 
Catalogue of Chemical and Physical 2a 35° fp. and 1200 
Illustrations, free on application. 
DesiGcns oF BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 
14 COMMERCIAL STREET, LEEDS. 


“LONDON” 


MICROSCOPE. 


With Eye-piece § inch, } inch 
Object - glasses, in Mahogany 
Case 


£5 12s. 6d. 


Double Nose-piece, 9/- extra. 
“am Focussing Substage, 14/6 extra. 


CORNHILL, 
LONDON. 


NEGRETTI & ZAMBRA’S 
STANDARD 


METEOROLOGICAL INSTRUMENTS 


Public and Private Observatories. 
STANDARD BAROMETERS of Newman’s and 
other types. 


STANDARD THERMOMETERS, HYGROMETERS, 
&e., &e. 


Negretti and Zambra’s New Illustrated Price List of 
Standard Meteorological’ Instruments sent post free on 
application to any part of the World. 


38 HOLBORN VIADUCT, E.C. 
Branches: 45 CORNHILL, and 122 REGENT STREET. 
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ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 
LECTURE ARRANGEMENTS AFTER EASTER, 1904. 


Tuesdays. Lecture Hour, Five o'clock. 

Professor L. C. M1aut, F.R.S., Fullerian Professor of Physiology, R.I. 

on ‘*The Transformations of Animals.” On Tuesdays, 
12, 19, 26. 

L._Fiercuer, Esq., M.A., F.R.S. Three Lectures on ‘‘ Meteorites.” 
On Tuesdays, May » 10, 17. 
H. F. Newart, Esq., M.A., F.R.S. Two Lectures on ‘‘ The Solar 
Corona.” On Tuesdays, May 24, 31. 


Thursdays. Lecture Hour, Five o'clock. 

Professor Dewar, M.A., LL.D., D.Sc., F.R.S., 7.2./., Fullerian 
Professor of Chemistry, R.I. Three Lectures on ‘ Dissociation.” On 
‘Thursdays, April 14, 21, 28. 

ArtTHuR Hassact, Esq., M.A. Three Lectures on ‘‘Great Britain and 
Europe (1763-1793).” On Thursdays, May 5, 12, 19. 

H. G. Wexts, Esq., B.Sc. Two Lectures on “ Literature and the 
State.” On Thursdays, May 26, June 2. 

Saturdays. Lecture Hour, Three o'clock. 

Cyrit Davenport, Esq., F.S.A. Three Lectures on (1) ‘‘ Mezzotints " ; 
(2) ‘* Cameos” ; (3) “* Jewellery.” On Saturdays, April 16, 23, 30. 

Donatp Francis Tovey, Esq., B.A. Three Lectures on “ Sonata 
Style and the Sonata Forms ” (with Musical Illustrations). On Saturdays, 
May 7, 14, 21. 

Sir Wittiam Martin Conway, M.A. Two Lectures on “ Spitsbergen 
in the Seventeenth Century.” On Saturdays, May 28, June 4. 

Subscription (to Non-Members) to all Courses of Lectures (extending 
from Christmas to Midsummer). Two Guineas. Subscription to a single 
Course of Lectures, One Guinea, or Half-a-Guinea, according to the length 
of the Course. Tickets issued daily at the Institution, or sent by post on 
receipt of Cheque or Post-Office Order. 

embers may purchase not less than Three Single Lecture Tickets, 
available for any Afternoon Lecture, for Half-a-Guinea. 

The Fripay Eventnc Mgetincs will be resumed on April 15, at 9 p.m., 
when Tue Ricut Rev. MonsiGNor THE CounT Vay pg VAYA AND 
Luskop will give a Discourse on ‘ Korea and the Koreans.” Succeeding 
Discourses will probably be given by Cotonet Davip Bruce, THE VERY 
Rev. J. A. Ropinson, D.D., Dean of Westminster, Dr. P. CHALMERS 
MitcuHe.t, Mr. M. H. SpigtMann, Prorgessor Ernest RUTHERFORD, 
H.S.H. Apert Prince or Monaco, Prorgssor SVANTE ARRHENIUS, 
of Copenhagen, and other gentlemen. To these Meetings Members and 
their Friends only are admitted. 

Persons desirous of becoming Members are requested to apply to the 
Secretary. When proposed they are immediately admitted to all the 
Lectures, to the Friday Evening Meetings, and to the Library and Read- 
ing-Rooms; and their Families are admitted to the Lectures at a reduced 
charge. Payment: First Year, Ten Guineas; afterwards, Five Guineas a 
Year ; or a composition of Sixty Guincas. 


UNIVERSITY OF BIRMINGHAM. 
SCIENCE, ARTS, MEDICINE, COMMERCE. 


Speciat ScuHoot of Mopern LaNnGuaGgs. 
DrpaRtMENT FOR TRAINING OF TEACHEKS. 


Schools of— 
ENGINEERING, METALLURGY, MINING, BREWING, 


DENTISTRY, 


Leading to Degrees and Diplomas. 


Tue Summer Session COMMENCES APRIL 18, 1904. 

Act Courses AND Decrees ARE OPEN TO BOTH AND WOMEN 
StTupEnTs. 

In the Medical School there is a separate Dissecting Room for Women 
with a qualified Woman Demonstrator. 

Graduates of other Universities may, after two years’ study or research, 
take a Master’s Degree. 


Sylabuses with all information will be sent on application to the 
SHCRETARY. 


BIRKBECK COLLEGE, 


BREAMS BUILDINGS, CHANCERY LANE, E.C. 


DAY AND EVENING SCIENCE COURSES (Lectures and 
Laboratory) under RECOGNISED TEACHERS of the 
UNIVERSITY OF LONDON. 


Chemistry _... ono «. J. E. Mackenzie, Ph.D., D.Sc. 
Physics ... ove wo Apert Grirritus, D.Sc. 
RESEARCH in Chemistry and Physics in well-equipped laboratories. 
. B. Renpig, M.A., D.Sc., 
Botany ... S. E. CHANDLER, B.Sc. 
Zoology ... oss H. W. Untruank, B.A., B.Sc. 
Geology & Mineralogy F. Harris, F.G.S. 
Assaying, Metallurgy & Mining. Geo. Patcuin, A.R.S.M. 
French, German, Spanish, Russian, Dutch, & Italian Classes, 
EVENING CLASSES also in Biology, Physiology, Practical Geometry, 
Building and Machine Construction, Steam, Theoretical and Applied 
Mechanics, Land and Quantity Surveying, and Estimating. 
Courses for Conjoint Board, Dental and Pharmaceutical 
Further information on application to the PRINCIPAL. 


PATENT OFFICE APPOINTMENTS. 


Instruction in all the subjects of this Examination, in Day and Evening 
Classes. Nine students gained appointments at the January Examination. 
Birkbeck College, Breams Buildings, Chancery Lane, E.C. 


ST. THOMAS’S HOSPITAL, 
ALBERT EMBANKMENT, S.E. 


A SCHOOL OF THE UNIVERSITY OF LONDON. 


The SUMMER SESSION will COMMENCE on APRIL 21, except 
for those taking Prelim. Science Classes ; for these the SESSION begins 
on MAY t. 

The Hospital occupies one of the finest sites in London, and contains 602 

eds. 

Twenty-six Entrance and other Scholarships and Prizes, of the value 
of more than £500, are offered for Competition each year. 

Upwards of 60 Resident and other Appointments are open to Students 
after qualification. 

A Students’ Club forms part of the Medical School Buildings; and the 
Athletic Ground, nine acres in extent, situated at Chiswick, can be reached 
in forty minutes from the Hospital. 

A Prospectus, containing full particulars, may be obtained from the 
Medical Secretary, Mr. G. RENDLE. 

H. G. ‘1URNEY, M.A., M.D.Oxon., Dean. 


THE VICTORIA 


UNIVERSITY OF MANCHESTER. 


OWENS COLLEGE. 
FACULTY of MEDICINE (including the DENTAL and PHARMA- 
CEUTICAL DEPARTMENTS). 

The SUMMER SESSION will commence on Wednesday, April 20, 
and the Registration of Students on Monday, April 18, at 9.30 a.m. 
Students are earnestly requested to register before the Session 
commences. 

Prospectuses, giving full information as to courses of study for 
Medical Degrees and Diplonas, will be forwarded on application to the 


Registrar. 
SYDNEY CHAFFERS, Registrar. 


UNIVERSITY COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 
FACULTY OF MEDICINE. 
The SUMMER SESSION begins on WEDNESDAY, APRIL 20. 
The work is arranged so that a Student may advantageously begin his 
Medical Curriculum then. 
Full information may be obtained from either of the undersigned. 
SIDNEY MARTIN, M.D., F.R.S., 


Dean of the Faculty. 
T. GREGORY FOSTER, Ph.D., Secretary. 


aminations, 


ROYAL SOCIETY OF LONDON. 
MACKINNON RESEARCH STUDENTSHIPS. 


There are two Studentships each of the value of £150. One of them is 
awarded for research in the group of the Physical Sciences, including 
Astioaomy, Chemistry, Geology, Mineralogy and Physics. ‘The other is 
awarded for research in the group of the Biological Sciences, including 
Anatomy, Botany, Palzontology, Pathology, Physiology and Zoology. 

The Studentships are awarded annually fur one year, but are renew- 
able for a second 


subjects. 
Applications must be received not later than May 30. 


Secretary of the Royal Society, Burlington House, Londun, W. 


year. Under exceptional circum:tances they may be | 
renewed for a third year. The Student:hips are restricted to British | 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 
(UNDER THE AusPICES OF His Majesty's GOVERNMENT.) 
CONNAUGHT ROAD, ALBERT DOCK, E. 


(IN CONNECTION WITH THE HOSPITALS OF THE SE&AMEN’S 
| 


HospPiTAL 


The next SESSION commences on MONDAY, MAY 2, 1904. 
For Prospectus, Syllabus, and other particulars, apply to the Secretary 


| P. Micnecut, Esq., Seamen’s Hospital, Greenwich, 
Further | 
particulars and forms of application can be obtained from the Assistant | 


For other Scholastic Advertisements see page cc. 
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RADIUM 


wE CAN NOW SUPPLY 


FROM STOCK 
PURE RADIUM BROMIDE 


of the very highest activity produced, 


or are prepared to let same on hire. 


ARMBRECHT, NELSON & CoO., 
Tl & 73 DUKE ST., GROSVENOR SQUARE, LONDON, W. 


Telephone : 4942 GERRARD. Telegrams: ‘‘ ARMBRECHT, Lonpon.” 


92pages-condensed informa 


-meines.and 


LQINDON, SYGNEY & CAPE 


ZOLLNER 
STAR SPEGTROSCOPE 


(Natural Size). 


Adapted to any Eye- | 


piece, with 1 Cylinder 
Lens, £1 17 6 


Ditto, with three differ- 
ent powers of Cylinder 
Lenses, Complete in 
Morocco Case, £2 10 0 


~—TMPROVED FORM OF 
VisiON 


WITH PHOTOGRAPHIC SCALE AND 
MIRROR FOR ILLUMINATION. 


In Morocco Case, £3 10 O 


LISTS ON APPLICATION. 


“ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 


ORTHOCH ROMATICS. 


ALL PHOTOGRAPHIC PLATES AND FILMS ARE COLOUR BLIND! 


TO OBTAIN PICTURES TRUE TO NATURE WITH CORRECT VALUES OF LIGHT AND 
SHADE, SHADOW DETAILS AND CLOUD EFFECTS, USE A 
SANGER-SHEPHERD LIGHT FILTER. 

SER. A, “ Absolutus” and ‘‘ Gilvus” Filters adjusted for the Cadett Spectrum Plates, from 108. 6d. 
SER. B, Light Filters, give the best correction for given increase in exposure, .. from 68. Od. 
ER. C, permanent sealed Filters of high luminosity and transparency (7.¢., no black), from 26. 6d. 
A SANGER-SHEPHERD Light Filter gives the MAXIMUM of Orthochromatic effect 
with the MINIMUM of Exposure. 


’ NEW ONE-PLATE DEVICES FOR COLOUR PHOTOGRAPHY. 


Apparatus for Colour Photography, Science Lanterns, Rotating Sectors, Instruments for the 
Measurement of Light and Colour, Speed Determination, &c., and other Scientific Apparatus 


SANGER-SHEPHERD & Co., 5, 6,7 Gray’s Inn Passage, Red Lion Street, Holborn, W.C. 
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UNIVERSITY OF EDINBURGH. 
Chancellor—The Right Hon. A. J. BALFOUR, M.P., D.C.L., LL.D., &c. 
Rector—Right Hon. ROBERT FINLAY, 


LL.D., M.D 
Principal and Vice- WILLIAM TURNER, 
K.C.B., D.C.L., LL.D., &c. 
Secretary of Sir GRANT, Bart., B.A. 


The WINTER SESSION begins about the middle of October, and 
closes about the end of March; the SUMMER SESSION extends from 
the beginnins of May to the end of July. 

The University embraces SIX FACULTIES, viz. ARTS, SCLENCE, 
DIVINITY, LAW, MEDICINE AND SURGERY, and MUSIC, in 
all of which full instruction is given and Degrees are c onferred. ‘There are 
many different avenues to the ARTS DEGREES, the graduation subjects 
embracing English, History, Modern Languages, Science, &c., besides 
Ancient Languages, Philosophy, Mathematics, &c. The widening of the 
Arts curriculum permits to a greater extent than formerly the combination 
of Arts, Science, Medical, Legal, or special studies ; and it has been shown 
by successes of Edinburgh students in the Civil Service Examinations that 
it is possible to combine study for Degrees in Arts, Science, or Law, with 
preparation for this and other special Examinations. In addition to the 
Ordinary and Honours Degrees in Arts, the Higher Degrees of D.Litt., 
Dz Phil., and D.Sc. are conferred. A Schoolmaster’s Diploma of two grades 
is conferred, viz. a SECONDARY SCHOOL DIPLOMA for Mz — of 
Arts with Honours, and for Graduates in Pure Science ; and a GENERAL 
DIPLOMA for those who have taken the Ordinary Degree a M.A. 
Degrees in SCIENCE (B.Sc. and D.Sc.) may be taken in PURE 


SCIENCE, ENGINEERING, and in PUBLIC HEALTH, and the | 


Degree of B.Sc. in AGRICULTURE. There are fully equipped Science 
Laboratories, and other necessary appliances in all these Departments. The 
curriculum in DIVINITY affords a thorough training in theological sub- 
jects, and in Hebrew, Arabic, and Syriac. The LAW Faculty, besides 
furnishing the professional equipment necessary for those intending to 
practise in Scotland, contains Chairs in Jurisprudence, and Public Inter- 
national Law, Constitutional Law and History, Roman Law, and Political 
Economy, and is thus see for students preparing for the Civil Service 
Examinations, and for legal, political, and administrative appointments 
generally. The Faculty of MEDICINE has a full curriculum in Medicine 
and Surgery, and is equipped with very extensive Laboratories and all other 
necessary appliances for Practical Teaching. Four Degrees in Medicine 
and Surgery are conferred by the University, viz. Bachelor of Medicine 
(M.B.), Bachelor of Surgery (Ch.B.), Doctor of Medicine (M. D.), and 
Master of Surgery (Ch.M.), and these Degrees qualify for practice through- 
out His Majesty's dominions, and for admission to the Naval, Military, and 
other Public Medical Services in the United Kingdom. A University 
Certificate in TROPICAL DISEASES is conferred on qualified Medical 


Practitioners who have attended Courses in the University on Practical | 


Bacteriology and Tropical Diseases. In MUSIC als» there is a full course 
of study for graduation, and the Degrees of Mus.B. and Mus.D. are 
conferred, 

The University Staff consists of 41 Professors, 43 Lecturers, and about 
50 Assistants and Demonstrators. The annual amount available for Fellow- 
ships, Scholarships, Bursaries, Prizes, &c., is about £18,000. Facilities are 
afforded for research in scientific and other subjects. 


Women may attend the classes in Arts, Science, Divinity, and Music ; | 


and they are admitted to graduation in Arts, Science, Music, and Medicine ; 
the training for Degrees in Medicine being afforded by well-equipped 
E-xtra-academical Schools. 

‘The Library contains cver 200,000 printed volumes, and about 7,500 
MSS., many of which are of great value. 

Information regarding Matriculation, the Curricula of Study for Degrees, 
the Examinations for Fellowships, Scholarships, &c., may be obtained from 
the .D&ANs OF THE FACULTIES, or from the CLERK oF SENATUS; and 
full details are given in the University Calendar, published by James 
Tun, 55 South Bridge, Edinburgh. Price by post, 3s. 6¢. 

The Preliminary and Degree Examination Papers in each of the Faculties 
are also published by Mr. JAmEs Tuin, viz. Arts and Science Preliminary 
Papers and Bursary Papers, 1s. Medical Preliminary Papers, 67. Degree 
Papers: Arts, 15.; Science, gd. ; Divinity, Law, Medicine, and Music, 
od. each. 

By the Senatus, 


March, 1904. GRANT, Secretary of Senatus. 


UNIVERSITY OF LONDON. 
ROGERS PRIZE, 1905. 


Under the Will of the late Dr. Nathaniel Rogers, the Senate offer a 
Prize of £100, open for competition to all members of the Medical Pro- 
fession in the United Kingdom, | for an Essay on “ Anesthetics, their 
Physiological and Clinical Aspect.” 

Candidates are informed that the Examiners will attach importance to 
the results of original observation. 

issays, by preference typewritten or printed, must be sent in not later 
than June 1, 1905, addressed to the undersigned. 


PERCY M. WALLACE, M.A., 


March 29, 1904. Secretary to the Senate. 


UNIVERSITY OF LONDON. 


The Senate invite applications for the post of SECRETARY to the 
Academic Registrar. Salary, £200. Particulars may be had on appli- 


cation. 
ARTHUR W. RUCKER, Principal. 
University of London, South Kensington, S.W., 
March 21, 1904. 


WOOLWICH POLYTECHNIC. 


Principal ... WILLIAM GANNON, M.A. 


The Governors invite applications from qualified gentlemen for the 
following appointments :— 


DEPARTMENT OF MECHANICS AND ELECTRICAL 
ENGINEERING. 

- Head of Department ; commencing salary, £300 per annum. 

. First Assistant ; commencing salary, £200 per annum. 

. Second Assistant ; commencing salary, £175 per annum. 


DEPARTMENT OF MATHEMATICS AND EXPERIMENTAL 
PHYSICS. 


4- Acting Head of Department ; commencing salary, £275 per annum. 

5. Senior Lecturer and Demonstrator ; commencing salary, £200 per 
annum. 

6. Junior Lecturer and D 
annum. 


DEPARTMENT OF CHEMISTRY AND METALLURGY. 
7- Head of Department ; commencing salary, £250 per annum. 
8. Assistant Lecturer and Demonstrator ;;commencing salary, £150 per 


annum, 
ART DEPARTMENT. 
Head of Department ; minimum commencing salary, £225 per annum. 

Pertieaiors of the duties, and conditions of the appointments, may be had 
on application to the Principal (stamped addressed foslscap envelope to 
accompany application). 

| particular appointment for which information is required must be 
stated 

All applications for the appointments, to be made on forms provided for 
the purpose, must be lodged pl the Principal as soon as possible, and 
not later than Tuesday, April 2 

Canvassing, direct or indirect, “a members of the Governing Body is 
furbidden, and will disqualify candidates. 


A. J. NAYLOR, Clerk to the Governors. 
Woolwich Polytechnic, Woolwich, 
March 25, 1904. 


strator ; 


ing salary, £150 per 


WESTMORLAND COUNTY 
EDUCATION COMMITTEE. 


The Kendal Technical Schools Committee require the services of a 
SCIENCE MASTER to teach Science and Mathematics at the Technical 
Schools and at the Pupil Teachers’ Centre, and to undertake the general 
organisation of the Science and Commercial Classes at the former. The 
salary will be £180 to £200 per annum. The appointment will be subject 
to three months’ notice on either side. The applications must be sent in 
not later than April 5 to the undersigned, from whom forms of application 
and further particulars may be obtained, and the gentleman appointed wil! 
be expected to commence duties about the middle of August. 


CHAS. J. R. TIPPER, Secretary. 
County Education Offices, Kendal. 


ROYAL ARSENAL, WOOLWICH. 


Wanted at once, THREE SHOP MANAGERS for the Explosives 
Branch of the Royal Laboratory. Applicants must produce evidence of 
educational, technical and practical training corresponding at least to the 
requirements laid down for Associate Membership of the Institution of Civi! 
Engineers, or knowledge of Chemistry as required for Fellowship of the 
Institute of Chemistry. Applicants should be from 30 to 40 years of age, 
and be able to produce satisfactory records of workshvp experience. 

Salary, £4 5s. to £5 10s. per week, with pension on Civil Service lines. 

Applications to be made in writing, with copies of not more than three 
tesumonials, to the SUPERINTENDENT, Royal Laboratory, Royal Arsenal, 
Woolwich, on or before April 15. 


WANTED FOR THE ROYAL LABORA- 
TORY, WCOLWICH. ARSENAL, a gentleman as ASSISTANT 
MANAGER to take charge of a Section. He must be technically and 
practically competent, and must be a Fellow of the Institute of 
Chemistry, and produce evidence of his scientific attainments, and have 
had some experience in works management preferably, but not neces- 
sarily, connected with explosives. His age should not be less than 30 
or more than 4o years. Salary, £300 to £500 per annum, with pension 
on Civil Service lines. Applications to be made in writing, with copies 
of not more than three testimonials, to the SurPERINTENDENT, Royal 
Laboratory, Royal Arsenal, Woolwich, on or before April 15. 


TO SCIENCE MASTERS.—Easter (1904) 


v acancies. —Graduates and other well qualified Science Masters seeking 
posts in Public and other Schools for next term should apply at once, 
giving full details as to qualifications, &c., to Messrs. GRIFFITH», 
Powerit & Smirn, ‘Tutorial Agents (Estd. 1833), 34 Bedfoid 
Street, Strand, London. immediate notice of all the A, vacancies 
will be sent. 


Consulting Engineer desires Junior Partner. 
No capital required, but high scientific qualifications requisite.— 
Address ‘‘ Etecrron,” Box 812, Willing’s, 125 Strand. 


: For other Scholastic Advertisements, see page cxcviii. 
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L. MILLER’S PATENT 
JOINTLESS-SECTION 


INDUCTION COILS. 


Tie folowing extracts are from testimonials | 


veccived for this new winding :— 
i8-inch Coil for Wireless Telegraphy. 


“| have given the Coil a good testing with a Wehnelt break | 


and am perfectly satisfied with the insulation. The low resis'- 
ance of the secondary will be of great advantage in charging 
condensers and for resonance effects. I am thoroughly pleased 


42-inch Coil for X-Ray work. 
Tc honestly surpasses my best expectations.” 
12-inch Coil for High Frequency. 
‘‘T must confess I am astonished at the output obtained.” 
10-inch Coil for Wireless Telegraphy. 


“For Jar work this low resistance is certainly of considerable 
advantage.” 


12-inch for General Use. 


‘‘ Seems a thoroughly workman-like job.” 


For further particulars please apply to the Patentee and 
Sole Manufacturer at :— 


93 HATTON GARDEN, LONDON. 
DARTON’S LATEST IMPROVED 


SELF- RECORDING BAROGRAPH, | 


On Oak Bracket 
complete, 
£5 5s. 


all = or of the 
Sole Makers, 


DARTON & Co. 


CLERKENWELL 
OPTICAL WORKS, 
142 ST. JOHN ST., 
LONDON, E.C. 
STAN- 
ROLO- 
GICAL INSTRUMENTS 


of all kinds—with Kew 
Certificates, if desired. 


G. BOWRON, 
57 EDGWARE ROAD, LONDON, wW.., 


has always on hand a large and varied stock of 


’.B.—If obtained 
indirectly, see that 
every instrument 

bears our name. 
There are inferior 
imitations on the 

market. 


ABSOLUTE 
ACCURACY. 


PRELECTRICAL - 

SAND PHYSICAL 

8Y STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 
EXTREMELY MODERATE PRICES. 


:pplied to the National Physical Laboratory ; Aberdeen, Aberystwyth, 

ovmingham, Nottingham and Glasgow Universities; Bedford, Bradford, 

‘con, Heriot Watt and Yorkshire Colleges ; and twenty other Scientific 
Institutions, Polytechnics, &c. 


te@- Nature says: ‘Teachers requiring efficient a us at a low 


cost for lecture or laboratory purposes, might consult the list with 
acvantage. 


List om application by mentioning NATURE. 


Can be obtained through 


IN ITS EMPLOYMENT IN THERAPEUTICS 
AND FOR SCIENTIFIC RESEARCH, 


APPLICATORS 
(MacLeod) Surface, each 7. 6d. Throat, £1 18. 
BARIUM PLATINOCYANIDE SCREENS, per square 


inch, 9 
CALCIUM SULPHIDE, luminous, per 8/- 
KUNZITE, per Gm., 1/- 
POLONIUM, BISMUTH & COPPER DISCS, cach 25/- 
PITCHBLENDE, specimens each per oz., 2/6. 
URANIUM NITRATE, oz., 1/- 
PADS, each’ 10/6. 
WILLEMITE, Natural Specimens, 2/* each. 
Artificial Specimens, 1/* each. 
ZINC SULPHIDE, Active, Gm., 1/6. 
© SCREENS, 10 x 10 centimetres, each 7/6. 
Special Quotations for quantity. 


SPINTHARISCOPES 


showing the 
scintillations of Radium, 
21/- 


W. MARTINDALE, Manufacturing Chemist 
10 NEW CAVENDISH STREET, W. 


~SPINTHARISCOPE, = 


Telegraphic Address : 
Martindale, Chemist. 
London.” 


Telephone : 
1797 Paddington. 


MARBLE REDUCED 
TO QUICKLIME IN 
10 MINUTES 


with our NEW BLAST 
BUNSEN BURNER AND 
MIDGET FURNACE. 
We make these in two sizes at 
present, #” and §”, and the prices 
Furnace, and are—Burners only, 1/6 and 2/6; 
Hood are adi dis- complete with Furnace, 4/6 and 
tinctly stamped 6/-. 
in the metal The consumption of gas is the 
‘* BREWSTER, same as with an ordinary Bunsen, 
Smiru & Co., but the heat derived is three 
Lonpon.” times as great, and a number of 
Beware of imita- interesting experiments can be 
tions that do not performed with them, which 
contain the essen- have only been possible before 
tial feature of this with very expensive furnaces. 
burner’s success. . We are the SOLE MAKERS. 
pa Nature says:—‘‘ The combination of furnace and burner is very 
convenient. These little furnaces are not only useful for reducing calcium 
carbonate to lime, but also work very well in fusion experiments. 


BREWSTER, SMITH & Co., 
6 CROSS ST., FINSBURY PAVEMENT, LONDON. 


Makers and Importers of every description of Scientific 
Apparatus and Chemicals. 
LABORATORIES FITTED & FURNISHED THROUGHOUT. 
Apparatus List out of print at present. 


WARNING. 
Observe that the 


Regulator of 
Burner, Body of 
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GOERZ TRIEDER 
BINOCULARS. 


The Perfection of Prismatic Glasses. 


Powerful. 
Definition 


Light. 


Compact. 


Exquisite. 


Fitted with the most convenient form of 
focussing adjustment. 


PRICES GREATLY 
REDUCED. 


OBTAINABLE FROM ANY OPTICIAN. 


PARTICULARS OF 


c. P. GOERZ, 
4 to 6 Holborn Circus, London, E.C. 


1/6th scale. 


THE NEW PATENT 


“DIAL” BAROGRAPH. 


or Self-Recording Barometer. 
(Provisional Patent 23281.) 


_ This isa most useful Instrument, and fills a long felt want. It mak 
interesting record of Barometric Variations, and at the same time re. 


ap 
tily 


shows (by means of the Dial) the present height of the Barometer. We 
guarantee the reliability of the readings obtained, both past and pre -nt 
The Instrument is of the very best workmanship throughout, and is . \m- 
pensated for temperature. The Recording Arm and the Dial Hond 
working by means of our Patent Attachment off the same moveme::, a 
simultaneous action is thereby assured. Price, complete in handsome <olid 


oak, walnut, or mahogany case, with one year’s supply of Charts, Ink, and 
Instructions, £6 15s. 
MAY BE OBTAINED THROUGH ANY OPTICIAN. 


If any difficulty be found in securing any of our Instruments 
through your Dealer kindly communicate with the Manufacturers, 


PASTORELLI & RAPKIN, 


(Established 1750), LTD. 
Contractors to H.M. Government, 


46, HATTON GARDEN, LONDON, E.C. 


Telephone No. 1981, Holborn. Telegrams—‘“‘ Rapkin, London.” 
ACTUAL (WHOLESALE) MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 


NOW READY. 
144 pages Fully Illustrated 


NEW CATALOGUE, 


Covering all Standard and much novel Apparatus in 


RADIOGRAPHY, 


HIGH FREQUENCY, 

HIGH POTENTIAL, 
and other forms of 
ELECTRO - THERAPEUTIC 
TREATMENT. 

Gratis and post free on application. 


ISENTHAL & CO., 
85 MORTIMER STREET, LONDON, W. 


YOUNG’S MODULUS 


And deviations from Hooke’s Law. 


The apparatus illus- 


trated is that designed 
by 
Mr. G. F. C. Searle 
for use in the 
Cavendish Labora- 
tory, Cambridge. 
The extension of the 
variably loaded wire, 
relatively to a wire 
carrying a constant 
load, causes a 
sensitive spirit level 
to become tilted. 
The tilt is compen- 
sated by means of 
a screw with 
micrometer head, 
thus enabling the 
extension to be read 
to one thousan th 
of a millimetre 


Cambridge Scientific Instrument Co., Lid, 
Head Office & Works: CAMBRIDGE, ENCLAN)). 


PRICE 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 


London Office: 92 HATTON CARDEN, E.C. 
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MUIRHEAD 


PORTABLE 
INDUCTION 
COIL, 


Fitted 
with Adjustable 
Condenser and 
Reversing Switch. 


PRICES. 
10” COIL FOR X-RAY 


WORK, £25. 


10” COIL FOR WIRELESS 


TELEGRAPHY, #H21 


A liberal discount off 
these prices, 


CO., 


Makers of 
all Kinds of 
General 
Electrical 
and X-Ray 
Apparatus. 


Telegrams: 
** Secohm, London.’’ 


Telephone : 
779 Westminster. 


12 CARTERET STREET, QUEEN ANNE’S GATE, 


WESTMINSTER, S.W. 
WORKS—ELMERS END, KENT (Adjoining S.E.R. Station). 


All other air 


pumps superseded. 


THE 


“GERY K” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only pos- 
sible with mercury pumps 
are readily obtainable by 
the ‘‘ GeryK.’’ Used by 
all leading scientists. Far 
more rapid than any other 
vacuum pump. 
Price from Write for 
£4:5:0. LIST F.45. 


Pulsometer Engineeri 
Dine Eims lronworks, 


j instruments, Eudiometers, 


AWARDED MEDALS WHEREVER EXHIBITED, 
including 9 at the great Paris Exposition of 19co. 


JAS. J. HICKS, 


8, 9 & 10 HATTON GARDEN, LONDON, 
SCIENTIFIC INSTRUMENT MAKER 


TO THE 


WAR OFFICE, INDIA OFFICE, ADMIRALTY, &c. 


WHOLESALE MANUFACTURER 
Meteorological and Scientific Instruments 


OF EVERY DESCRIPTION, INCLUDING 


STANDARD MERCURIAL BAROMETERS, 
STANDARD ANEROID BAROMETERS, 
STANDARD THERMOMETERS of every KIND, 
PUMPS BOTH FOR VACUUM & PRESSURE, 


Air Meters, Anemometers, Boiling Point agnasetun, 
Burettes, CATHETOMETERS, Clinometers, Drawing 
Gas, Steam and Water 

Gauges, Hydrometers, MICROSCOPES, Piane 
FINDERS, SEXTANTS, Spectroscopes, 

hi Recorders, THEODOLITES, Wi Wind 
Vanes, &c., &c., &c. 
Catalogues Post Free. (State which rzquired.) 


ANY KIND OF SCIENTIFIC INSTRUMENT 
MADE TO ORDER. 
Prompt Attention to all Orders and Inquiries. 


ge Exceptional Terms to Colleges, Institutions, &c. 
Quotations submitted for Laboratory Outfits or Single Instruments. 


THERMOMETERS FOR STUDENT WORK A SPECIALITY. 
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caster, £18 10s.; 34 in. Wrav. £17 10s.; 3} in. Wrav. £15: 


All kinds of Experimental Glass Blowing promptly and 3.in. Wray, £14; 3 in. Stores, £8 10s.; 3} in. Barpou, £8 10s.: 
correctly carried out for Scientific Men, Laboratories, 2} in. Dottonp, £6 10s. ; 2} in. Wray, £6 10s. ; 2] in. Cary, £0; 
&c., from rough Drawings, or repaired 3in. Watson, £4 10s. ; £4 10s. ; 3 in. Sorom 
s. 
Inventors’ Ideas Worked out as per Instructions. SECOND-HAND MICROSCOPES. 


f Ross, with numerous Accessories, £15. C , Bacteriological, co... 
A. GC. COSSOR, 54, Farringdon Road, London, | “Zeiss tWa with Acand Dy complete, B10.’ 
(CONTRACTOR TO H.M. GOVERNMENT). Lists, including many others, on Application. 
Oo Pp EASTER CRUISE A. CLARESON CoO., 
. he IN SUNNY LANDS. 28 Bartlett’s Buildings, Holborn Circus, and 338 High Holborn, LONDO\. 
The ORIENT-PACIFIC LINE will despatch the S.S. ORMUZ, 
6387 tons register, 
To SOUTH OF SPAIN, MOROCCO, &c. 


From London 31st March, visiting GIBRALTAR (for Granada and the | 
Alhambra), MALAGA, TANGIER and LISBON (for Cintra), arriving | 
back in London rsth April. | 


1 5 DAYS for 15 Guineas and upwards. 


F. GREEN & CO. Head Office : 
Managers (ANDERSON, ANDERSON & CO./f Fenchurch Avenue 


For passage apply to the latter firm at 5 Fenchurch Avenue, E.C., or | 
to West End Branch Office, 28 Cockspur Street. S.W. 


HARVEY & PEAK, 


RV APPOINTMENT TO THE ROYAL INSTITU- 
TION OF GREAT BRITAIN. 

POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALVANOMETERS. 
POTENTIOMETERS. STUDENTS’ 

SPECTROMETERS. SPHEROMETERS. 
INDUCTION COILS A SPECIALITY 


SS ; Sole Makers of Wagg’s Localizing Table for X-Kay 
Work. 


66 CHARING CROSS ROAD, LONDON, w.c. 


SECOND EDITION REVISED AND ENLARGED. 


A SYSTEMATIC SURVEY OF THE ORGANIC COLOURING MATTERS. Founded 


on the German of Drs. G. Schultz and P. Julius. Second Edition. Revised throughout and greatly Enlarged by 
ARTHUR G. GREEN, F.I.C., F.C.S., Professor of Tinctorial Chemistry at the Yorkshire College, Leeds ; late 
Examiner in Coal-Tar Products to the City and Guilds of London Institute. Imperial 8vo. 21s. net. 

JOURNAL OF THE SOCIETY OF DYERS AND COLOURISTS.—‘ Well known as the standard work of 


its kind in English.” 
THIRD EDITION NOW READY. 


ELEMENTS OF MARINE SURVEYING FOR THE USE OF JUNIOR NAVAL 
OFFICERS. With numerous Exercises. By the Rev. J. L. Ropinson, M.A., late Chaplain and Naval Instructor, 
Royal Naval College, Greenwich. Third Edition, Revised and Enlarged. Crown 8vo. 7s. 6d. 


NEW IMPRESSION NOW READY. 


PIONEERS OF SCIENCE. By Sir Oniver Lopce, F.R.S., Principal of the 


Birmingham University. With Portraits and other Illustrations. New Impression. Extra Crown 8vo. Gilt edges. 6:. 


Meteor 
built of B.S.A. Fittings give the ut- 
satisfaction. All particulars 

B.S.A. Co., Ltd., Birmingham. 


APRIL NUMBER NOW READY. 


THE SCHOOL WORLD. 
A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. 


Sixpence Monthly. Yearly Volume, 7s. 6¢. net. 
PRINCIPAL CONTENTS. 


The Influence of the Scholarship System on the Work of Preparatory Schools. By Frank Ritchie, 
M.A.—Scholarships from Elementary Schools. By Harry Coward.—Elementary Scholars in Secondary 
Schools, By the Rev. J. R, Wynne-Edwards, M.A.—The Metropolitan Pupil-Teacher Schools. By Arthur | 
Armold, B.A.—Public School Entrance Scholarships. By the Rev. R. S. de Courcy Laffan, M.A. The Scholar- 
ship System. By T. Gregory Foster, B.A., Ph.D.—Art Instruction in Schools. III. Materials. (lIllustrated 
By Archibald H. Christie.—The Inspection of Secondary Schools, By an Inspector.—Select Lists of Books 
for the School Library. Physics and Chemistry. By R. Mullineux Walmsley, D.Sc.—Latin and Greek as 2 
Mental Training. By Dr. W. H. D. Rouse, M.A.—Correspondence: The Need of Co-operation between Humanis': 
and Realists. By Percy Simpson, M.A., and Dr. W. H. D. Rouse, M.A.—-The Content and Methods of School Classics. B) 
F, W. W. and S. E. Winbolt, M.A.—The Lighting of Country Schools. By Alan E. M. Munby, M.A.—A Course of Moder: 
Languages. By C. M. Mason.—The Rule of Three. By X. Y. Z.—The Teaching of Modern Languages. By A Retire: 


Schoolmaster. 
MACMILLAN & CO., LIMITED, LONDON, 
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CRUISES. 
8.Y. “ARGONAUT,” 3274 ‘ons. 


£16 ® 16 ATHENS, CORINTH, BOSNIA, HERZEGOVINA. 
. April 12. 
Cruises, £5 5s. extra. 


Secretary, 5 Endsleigh Gardens, Euston, N.W. 


PHCENIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., . C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 
Moderate Rates. Absolute Cooney. Blectric 
Lighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 


LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK 


(ESTABLISHED 1851 


TWO & A-HALF per cent INTEREST 


allowed on Deposit Accounts repayable on Demand. 
Current Accounts opened. 2% Interest allowed on 
minimum monthly balances when not drawn below £100. 
Advances made to Customers, and all General Banking 
Business transacted. 
Apply Sec, Southampton Bldgs, and High Holborn, London. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms 


Extensions to 


other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGIIAM. 


London-Marseilles return ticket for these , 


| Apparatus 


Ameeba, Arcella, Actinospharium, | 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many | 


CCV 


WATKINS & DONCASTER, 


TURALISTS 


= MANUFACTURERS oF 


CABINETS AND APPARATUS 


FOR one BIRDS’ EGGS AND SKINS, AND ALL 
RANCHES OF NATURAL HISTORY 
SPECIAL SHOW-ROOM FOR CABINETS. 
pe Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Superiority of Cabinets and 
references are rmit to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 
36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


NOW READY, NEW CATALOGUE, FREE. 
COLLECTIONS OF 


MINERALS, ROCKS, OR FOSSILS. 


For Collectors. Technical Schools, Colleges, 
Prospectors, Mining Engineers, and the Board 
of ducation Examinations in Geology, 
Mineralogy, Mining, and Physiography. 
A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 
All kinds of Geological, Mineralogical, and 
Microscopical Apparatus. 
Cabinets, Trays, and Glass-Capped Boxes made to order. 


| THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


RADIO-ACTIVE PITCHBLENDE. 


Specimens 2/6, 5/-, 10/-, and 15/- each, Post free. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; . Obelia, Sertularia; Actinia, Teali: 
onium; iphora (preserved); Leptoplana; Lineus, Amphi 
Nereis, ite, Arenicola, Lanice, Terebella; Lepas, anus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa Raia, &c., &c. 


For prices and more detailed lists apply to 
Biological Laboratory, Plymouth. THE DIRECTOR. 


THE IRISH NATURALIST. 
A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 


Edited by GEO. H. Poy et hey B.Sc., and R. LLOYD 
RAEGER, B.A. 
Post Free to any Address. 


Caryophyllia, Alcy- 


Annual 55. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street 
(to which Address Subscriptions should be sent). 
London : SIMPKIN, MARSHALL, HAMILTON, KENT, &CO., Ltd. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 
ROCK SECTIONS. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 


MINERALOGISTS, &c., 


To Science & Art Department, British, Colonial Museums, 
Office and Sto 


1 KELSO PLACE, STANFORD RD., KENSINGTON, W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 
Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 


Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


Communications to the Editor. 
SUBSCRIPTIONS TO “NATURE.” 
& 


y 
Half-yearly 
Quarterly. . 


To ALL PLaces ABROAD :— 


*Three Lines in Column. . 
| Per Line after 


The telegraphic address of NATURE is “ PHUSIS,” LONDON. 
| CHARGES FOR ADVERTISEMENTS. 


6 
9 
One Sixteenth Page . . . 

One Eighth Page, or Quarter Column . . 6 
Quarter Page, or Half a Column ° 

Half a Page, or a Column 
| Whole P; ° 
* The first line being in heavy type is charged for as Two Lines. 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C, 
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» THE CARPENTIER-GAIFFE | 
PLATINUM INTERRUPTER 


enables those using Coils for X-Ray or other purposes to achieve a given result ‘with one-third 

the electrical energy otherwise necessary. That is, 4 cells will do-as much as 12 cells with 

ordinary platinum breaks. For instance, 2 cells (4 volts) will give a full 10-inch spark or 
illuminate a large X-Ray tube. The advantage is ofvious from every point of view. 


GAIFFE 10-INCH COIL WITH THIS INTERRUPTER, £25. 


¢ ga NATURE says:—“. . . we find its performance fully equal to what is claimed for it. With i wo 
four-volt cells the full 10-inch spark was obtained with ease, and there was every indication that the 


AGAIFFE « PARIS. 


interrupter was capable of working regularly for comparatively long periods without attention. . . . The 
arrangement seems to make the most of a given battery power, and will therefore be specially appreci:ied 
by those to whom portability is an important consideration.” (See issue March 17, page 469.) 


DEMONSTRATIONS DAILY. Imapection and Correspondence Invited, 
AY’S INN ROAD, LOND Cc. 
Agents for GAIFFE, PARIS, Manufacturer to Professor D’Arsonval. 
OBJECTIVES FOR ASTRONOMICAL TWELESCOPES. 


THE WATSON-CONRADY SERIES, 
Manufactured at WATSON’S HOLBORN WORKS, under Mr. CONRADY'S direct supervision and ccntrol, 
Objectives of New Construction in three types, of finest quality and most perfect performancc. 

Type 1.—-Apochromatic or Photo Wisual TRIPLE OBJECTIVES. 

Can be used for either Photographic or Visual work without change of focus. 
Type 2._Apochromatic or Photo VWisual DOUBLE OBJECTIYVES. 

Perfectly free from Chromatic defects and differences of focus for different colours. 
Type 3.-THE HOLOS SERIES OF OBJECTIVES. 

The regular Objectives of the highest grade are comprised in this series. Without great extra cost Objectives achromatised and corrected to produce 

special effects, such as for Photography ; with a visual field of unusual extent ; an unusually short focus, &c., &c., can be supplied. 


PRICES WITH CELL. 


Aperture Inches 3 34 4 44 5 6 Inches. 

Ty tome was 10 0 £18 00 £28 00 £40 00 £55 0 0 £80 0 0 
” ooo wee 00 14 00 20 00 30 00 45 00 60 0 0 

” ae 5 10 0 9 15 0 14 10 0 21 10 0 3c 0 0 55 0 0 


Secend-hand Telescopes by noted makers always on hand—please state requirements. 
Particulars of the above, together with Watson’s Catalogue of Telescopes, forwarded fost /ree on application to :— 


W. WATSON & SONS (Established 1837), 313 HIGH HOLBORN, LONDON, W.C., Opticians to H.M. Government. 
Derorts : 78 Swanston Street, Melbourne, Australia; 180 Sauchiehall Street, Glasgow (W. W. Scott & Co.). 
BRANCH : 16 Forrest Road, Edinburgh. Awarded 42 Goid and other Medals. 


CROSSLEY ’S GA 


RECENTLY 
REMODELLED. 


GREAT REDUCTION 
IN GAS 
CONSUMED. 


(Represents type in Oil or Engine 
ivi received the PRIZE 

1 sages YP at the Royal Agricultura 

4 effective horse power.) Show, Cardiff, June, 1901. 


ENGINES DELIVERED.- Up to 


the end of 1903, 48,839 engines 
had been delivered, representing 
= 701,700 B.H.P. 


CROSSLEY BROS., LTD., OCOPENSHAW:, MANCHESTER. 


Immediate delivery for Stock 
Sizes of Engines. 


Twelve }-plates in sheaths, instantaneous changing, rack focussing, ever-set shutter with speed regulator, mahogany body 


covered good leather, and fitted with a STIGMATIC LENS, working at / 7'5. 


Send for fully Illustrated List of Lenses and Cameras. 
J. H. DALLMEYER, Ltd., 25 Newman St., LONDON, W. 


Printed by RicHARY CLAY AND Sons, LimiTep, at 7 & & Bread Siree: Hill, Queen Victoria Street, in the City o: London, and publisne 1 by MACMILLA + 
anv Co., LrmTeD, at St. Martin's Street, London, W.C., and Comrany, 66 Fifth Avenue, New York.—Tuurspay, Mar. 31, 1904- 
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A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.’’—WorpDswor7t. 


No. 1797, VOL. 69] 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


INDUCTION COILS. | 


Apps-Newton Patented Induction Coils. 
TON & cCoa., 
Opticians, &c., to H.M. the King. 

3 FLEET STREET, LONDON. 


Sea 
= 


COMPLETE SETS OF APPARATUS FOR RONTGEN ‘“X” RAYS. 


The Set with 10-in. Spark Coil is being used in many hospitals 
for the Cure of Lupus. 


ILLUSTRATED CATALOGUE POST FREE. 


VERLAG VON GUSTAV FISCHER IN JENA. 


Soeben erschien : 


UEBER 
ERBLICHKEIT IN POPULATIONEN 
UND IN REINEN LINIEN. 


Ein Beitrag zur 
| Beleuchtung schwebender Selektionsfragen. 
Von 


W. JOHANNSEN, 


Professor der Pflanzenphysiologie a.d. kgl. dan, landw. 
Hochschule in Kopenhagen. 
7 Preis: 1 Mk. 50 Pf. 
} THE NEW PHYTOLOGIST, No. 10, December 22, 1903 :— 
| Professor Johannsen’s work is certainly one of the most important 
contributions to the theory of heredity of recent years, and his results 
| should be studied and judged in the original by all who are interested 
in the subject. The mode of treatment is novel, and the study of 
‘ pure lines’ a thoroughly sound procedure well calculated to elucidate 
the nature of intraracial heredity. One may add that the refreshing 
| width of mp | and sobriety of the author's style contribute not 
inconsiderably to the pleasure of the reader.” 


THE MOST CONVENIENT 


POCKET SLIDE RULE 


ON THE MARKET. 
(PaTenT.] 
EVERY 

STUDENT OF 


POST FREE POST FREE 
TECHNOLOGY 
SHOULD HAVE 


3/1 3/1 


By an ingenious arrangement of the logarithmic scales, this new Slide Rule, 

though small enough to go in the pocket, will give results with the same 

accuracy as an ordinary Slide Rule nearly 4fi. long. The actual length 
of the scales, continuously divided, is over 47 inches. 


Supplied complete with divided Card, Celluloid Slider and 
Book of Instructions, in flat cloth case 6 x 4in., 3/- 


AGenTs ror Great BRITAIN AND THE COLONIES :— 
JOHN J.GRIFFIN & SONS, Ltd., 
20-26, SARDINIA STREET, LINCOLN’S INN FIELDS, 


LONDON W.C. 


NEGRETTI & ZAMBRA’S 
STANDARD 


METEOROLOGICAL INSTRUMENTS 


Public and Private Observatories. 
STANDARD BAROMETERS of Newman’s and 
other types. 


STANDARD THERMOMETERS, HYGROMETERS, 
&e., &e. 


Negretti and Zambra’s New Illustrated Price List of 
Standard Meteorological Instruments sent post free on 
application to any part of the World. 


38 HOLBORN VIADUCT, E.C. 
Branches: 45 CORNHILL, and 122 REGENT STREET. 
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UNIVERSITY OF BIRMINGHAM. 


Faculties, 
SCIENCE, ARTS, MEDICINE, COMMERCE. 


Spectat oF Mopern LANGUAGES. 
DEPARTMENT FOR TRAINING OF TEACHERS. 


Schools of— 
ENGINEERING, METALLURGY, MINING, BREWING, 


DENTISTRY, 


Leading to Degrees and Diplomas. 


Tue SuMMER SESSION COMMENCES APRIL 18, 1904. 


Act Courses AND DEGREES ARE OPEN TO BOTH MEN AND WoMEN | 


STUDENTs. 
In the Medical School there is a separate Dissecting Room for Women 
with a qualified Woman Demonstrator. 


uates of other Universities may, after two years’ study or research, | 


take a Master’s Degree. 


Syllabuses with all information will be sent on application to the 
SECRETARY. 


ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


Tuesday next (April 12), at Five o'clock, Professor L. C. MIAatt, 
F.R.S., Fullerian Professor of Physiology, R.I. First of Three Lectures 
on ‘*THe TRANSFORMATIONS OF ANIMALS.” Half-a-Guinea the Course. 

Thursday (April 14), at Five o'clock, Professor Dewar, M.A., LL.D., 

.Sc., F-R.S., Fullerian Professor of Chemistry, R.I. First of Three 
Lectures on Dissociation.” Half-a-Guinea. 

Saturday (April 16), at three o'clock, Cyrit Davenport, Eso., F.S.A. 
First of Three Lectures on (1) (2) ‘‘Camgos,” 
(3) Half-a-Guinea. 

Subscription tovall the Courses in the Season, Two Guineas. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 


YORK PLACE, BAKER STREET, W. 


The Easter Term begins Thursday, April 21. 

The College provides instruction for Students preparing for the Uni- 
versity of London Degrees in Arts, Science, and Preliminary Medicine, 
also instruction in subjects of General Education. 

There is a Training Department for ‘Teachers, a Hygiene Department, 
and an Art School. 

Students can reside in the College. 

ENTRANCE SCHOLARSHIPS. 

Two Entrance Scholarships, each one tenable for three years at Bedford 
College for Women, will be offered for competition in June, 1904 :— 

Reid Scholarship in Arts, annual value £31 ros. 

Pfeiffer Scholarship in Science, annual value £48. 

Full particulars on application to the Principat. 


BEDFORD COLLEGE FOR WOMEN. 
(UNIVERSITY OF LONDON.) 


YORK PLACE, BAKER STREET, W. 
DEPARTMENT FOR PROFESSIONAL TRAINING IN 
TEACHING. 


(Recognised by the Cambridge Syndicate.) 
Heap oF THE DepaRTMENT: Miss H. ROBERTSON, B.A. 
Students are admitted to the Training Course in October and in January. 
The Course includes full preparation for the Examinations for the 
Teaching Diplomas granted by the Universities of London anil Cambridge 
held annually in December. 

A Course of Lectures for Teachers on School Hygiene is held on Saturday 
mornings. 

Full particulars on application to Miss RoperTsoNn. 


ST. THOMAS’S HOSPITAL, 
ALBERT EMBANKMENT, S.E. 


A SCHOOL OF THE UNIVERSITY OF LONDON, 


The SUMMER SESSION will COMMENCE on APRIL ar, except 
for ous taking Prelim. Science Classes ; for these the SESSION begins 
on 

m..., Hospital occupies one of the finest sites in London, and contains 602 
eds. 

Twenty-six Entrance and other Scholarships and Prizes, of the value 
of more than £500, are offered for Competition each year. 

Upwards of 60 Resident and other Appointments are open to Students 
after qualification. 

A Students’ Club forms part of the Medical School Buildings; and the 
Athletic Ground, nine acres in extent, situated at Chiswick, can be reached 
in forty minutes from the Hospital. 

Prospectus, containing full particulars, may be obtained from the 
Medical Secretary, Mr. G. RENDLE. 
H. G, TURNEY, M.A., M.D.Oxon,, Dean. 


NORTHERN POLYTECHNIC 
INSTITUTE, 
HOLLOWAY, LONDON, N. 


(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R. 
LONDON UNIVERSITY SCIENCE AND ENGINEERING 
DEGREES. 


Day and Evening Courses in the above under recognised teachers in— 
MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


y, Advanced and Honours stucents, 


Separate Lab ies for El 
exceptionally large and well equipped. 


RESEARCH. 


Accommodation and apparatus provided for research in either Pure or 
Applied Chemistry and Physics, and Engineering, in rooms specially 
adapted for this purpose. 

Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principal. 


HIGHER MATHEMATICS 


FOR SCIENCE AND OTHER STUDENTS. 
Correspondence Tuition by highly qualified graduates of 


Oxfor Cambridge, London and 
Royal Universities, in Algebra, Trigonometry, Theoretical Mechanics, Differ 
ential and Integral Calculus, Pure Geometry, Geometrical Drawing, &c. 

Departments are at work preparing for London and Royal Univeisity 
Examinations, Science and Art, Civil Service Examinations, and all Proj. 
Preliminaries.—Apply to Mr. J. Cuarteston, B.A., Burlington Corre- 
spondence College, 8 Crescent Grove, Clapham, S.W. 


COACHING 


(THEORY AND PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXAMS. 


Especial Course of Instruction in THERAPEUTICS, PHARMA. 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 


EXAM 
FREDERICK DAVIS, The Laboratories, 
49 and 51 ImperiaL Buitpincs, LupGate Circus, E.C. 
THE VICTORIA 
UNIVERSITY OF MANCHESTER. 


OWENS COLLEGE. 
FACULTY of MEDICINE (including the DENTAL and PIIARMA- 
CEUTICAL DEPARTMENTS). 
The SUMMER SESSION will commence on Wednesday, April 20, 
and the Registration of Students on Monday, April 18, at 9.30 a.m. 


Students are earnestly requested to register before the Session 
commences. 

Prospectuses, giving full information as to courses of study for 
Medical Degrees and Diplomas, will be forwarded on application to the 
Registrar. 


SYDNEY CHAFFERS, Registrar. 


UNIVERSITY OF ABERDEEN. 
FACULTY OF MEDICINE. 


SUMMER SESSION, 1904. 

The SUMMER SESSION commences on TUESDAY, APRIL 2. 
The Degrees in Medicine granted by the University are: Bachelor o! 
Medicine (M.B.), Bachelor of Surgery (Ch. B.), Doctor of Medicine (M.D.), 
and Master of Surgery (Ch.M.). 

The total cost of the whole Curriculum, including Fees for the Degrees 
of M.B. and Ch.B., is usually about 

A Prospectus of the Classes, Fees, &c., may be had on_ application 
to the SEcRETARY OF THE Mepicat Facutty. The University also 
grants Degrees in Arts, Science, Law, and Divinity, particulars of which 
may be had on application to the SecRETARY OF FACULTIES. 


TO SCIENCE MASTERS.—Easter (1904) 


Vacancies. —Graduates and other well qualified Science Masters seeking 
posts in Public and other Schools for next term should apply at once, 
giving full details as to qualifications, &c., to Messrs. GRIFFITHS, 
SmitH, & Situ, Tutorial Agents (Estd. 1833), 34 Bedford 
Street, Strand, London. Immediate notice of all the best vacancies 
will be sent. 


Wanted, a man accustomed to looking up 
and extracting chemical literature and capable of reading German. 
Salary, about £100 per annum.— Apply, stating qualifications and 
enclosing copies of testimonials, to ‘‘ LirERATURE,” Deacon's Adver- 
tising Offices, 150 Leadenhall Street, E.C. 


For other Scholastic Advertisements, see page CCX. 
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; A D | U Mi IN ITS EMPLOYMENT IN THERAPEUTICS AND FOR 
SCIENTIFIC RESEARCH. 
LR, LET ON HIRE.—Write for terms. 
NG 
The following can be had by return of post. 
iim Pitchblende, direct from Joachimsthal, very radio-active, from 1/- to 
/* per piece. 
itacolomite, or flexible sandstone, 10/- to 25/= per piece (very rare). 
Kunzite, 1/- per gramme. Selected, clear, 2/- 
Sparteite (see NaTuKE, 31/3/04, fol. 523), 2/+ and upwards. 
Chliorophane, 2/- and upwards. Barium Platinocyanide in 
dents large Crystals in course of manufacture. (ORDEKS Bookev.) 
. Zinc Sulphide. Phosphorescing a beautiful Green, 2/6 per tube. 
” ” Yellow, 2/6 
Caicium Sulphide Violet, 1/- 
ure or Radio-active Residue from which Radium is made; very scarce, 
cially 2/- tube. 
Poloni Sulphide, iv tubes of one gramme, 21/- 
on Bismuth Rod or Disc, 25/- 
adio-active Screens (\\ sa Plat. Bar. BARIUM PLATINOCYANIDE SCREENS, pc: 
” (Zinc Sulph.) 10 X 10cm. F/6. square inch, 9d. . 
Lrofessional Men, Univer sities, Schools, &c., allowed special terms. POLONIUM, BISMUTH DISCS, cach 25/- 
Our newly invented Thorium Inhalers may be had on hire. par 
tc, THORIUM HYDROXIDE, oz., 4/-; |b, 48/- 
“iy ARMBRECHT, NELSON & CO Sport 
Prof, 5 WILLEMITE, Natural 2/- each. 
Corre Artificial Specimens, 1/* each. 
TI & 73 DUKE ST., GROSVENOR SQUARE, LONDON, W. ZING SULPHIDE, Active, Gm., 1/6. 
Telephone: GERRARD 4942. SCREENS, 10 * 10 centimetres, each 7/6. 
Special Quotations for quantity. 
_N.b.—We have to-day received a consignment of the New Zealand SPINTHARISCOPE] . 
Vegetable Caterpillar ; it is from 2 to 3 inches long, with a stem showing W. CROOKES \ SPINTHARISCOPES 
fructification growing out of its head. Scientific name of the insect is 1903 | 
for Mepialus virescens; the name of the fungus is Sphacria Robertsiana. h h 
Specimens may be had from 10/6 to 21/*, according to quality and size. | § owing the 
TERMS CASH WITH ORDER. 
TRY Goods may be returned if not approved of, when money will be refunded. scintillations of Radium, 
LIQU 
_ 0 1D AIR AND LIQUID HYDROGEN. W. MARTINDALE, Manufacturing Chemist, 
10 NEW CAVENDISH STREET, W. 
Dr. HAMPSON’S AIR-LIQUEFIER is now made to a standard pat- 
a tern, and numbers are in use in University Laboratories and elsewhere in Telegraphic 
various countries. The whole apparatus is neat and compact and its parts ress : 
very easily moved ; the Liquefier, without stand, being a cylinder 17 inches “s Telephone : 
MA- hig and 8 inches in diameter. _ tindale, 1797 Paddington. 
| t begins to liquefy air in from 6 to 10 minutes after the admission of air a. 
I 20 aaa 150 to 200 atmospheres pressure, making over a litre of liquid per naan. 
a.m. r. 
sion It requires no auxiliary refrigerant and produces a perfectly clear liquid 
which requires no filtering. 
a The operator has only one gauge to watch and one valve to control. PER MAN’S RADIOSCO PE 
TR LIQUEFIER to the designs of Dr. MORRIS W. 
for use j i i ir-Li . s 
an in conjunction with Air-Liquefier A Pretty Modification of Crookes’ Spinthariscope. 
For Prices and Particulars apply to the Sole Makers :— The appearance is like a multitude of twinkling stars. 
BRIN’S OXYGEN COMPANY, LIMITED, | Price 7s. 6d., post free. 
a ELVERTON STREET, WESTMINSTER, S.W. BE. PHILIP, 80 SALISBURY ROAD, CARDIFF. 
or of 
.D.), 
COLOUR PHOTOGRAPHY. 
ation SANGER-SHEPHERD QUICK CHANGE, ONE PLATE, LATEST PATTERN OUTFITS. 
Ber EXCELLENT Photographs in Colour are obtained with our smaller 
a lens filter Outfits, complete from 25/-; but for general work, Landscapes in 
_— changing light, Portraiture or Photomicrography where rapid exposures 
in succession are mee the Repeating Back with Colour Filters is 
04) recommended as the best all round appliance. 
*king It may be attached to any }, $ or whole-plate camera or glass plate 
once, Kodak, by means of a panel cut to correspond and interchangeable with 
THS, the ordinary dark slide. This does not in any way interfere with the use 
iford of the camera for ordinary work. The three Colour Filters are held in 
ncies a frame, clipped in front of the double dark slide which carries the two 
plates, each large enough to record the three negatives side by side, when 
— the slide is pushed past the opening in the outer case. With this Outfit, 
even a beginner il caene three-colour negatives with the ease and 
up certainty of an ordinary photograph. 
man. Repeating Back Attachments, with Filters complete, from 90/- 
and 3 Write for new illustrated price list, mentioning NaTurg, or call to 
dver- see transparencies and paper prints by THE SANGER-SHEPHERD process. 


SANGER-SHEPHERD & CO., 5, 6, 7 Gray’s Inn Passage, Red Lion Street, Holborn, London. 
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WOOLWICH POLYTECHNIC. 
Principal ... WiLLIAM GANNON, M.A. 


The Governors invite applications from qualified gentlemen for the 

following appointments :— 
DEPARTMENT OF MECHANICS AND ELECTRICAL 
ENGINEERING. 

1. Head of Department ; commencing salary, £300 per annum. 

2. First Assistant ; commencing salary, £200 per annum. 

3. Second Assistant ; commencing salary, £175 per annum. 
DEPARTMENT OF MATHEMATICS AND EXPERIMENTAL 

PHYSICS. 


4. Acting Head of Department ; commencing salary, £275 per annum. 
5- Senior Lecturer and Demonstrator ; commencing salary, £200 per 
annum. 


6. Junior Lecturer and Demonstrator; commencing salary, £150 per 
annum, 
DEPARTMENT OF CHEMISTRY AND METALLURGY. 
7- Head of Department ; commencing salary, £250 per annum. 
8. Assistant Lecturer and Demonstrator ; commencing salary, £150 per 


annum, 
ART DEPARTMENT. 

g. Head of Department ; minimum commencing salary, £225 per annum. 

Particulars of the duties, and conditions of the appointments, may be ha 
on application to the Principal (stamped addressed foolscap envelope to 
accompany application). 

— particular appointment for which information is required must be 
stated. 

All applications for the appointments, to be made on forms provided for 
the purpose, must be lodged with the Principal as soon as possible, and 
not later than Tuesday, April 26 

Canvassing, direct or indirect, of members of the Governing Body is 
forbidden, and will disqualify candidates. 

A. J. NAYLOR, Clerk to the Governors. 

Woolwich Polytechnic, Woolwich, 

March 25, 1904. 


UNIVERSITY COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 
FACULTY OF MEDICINE. 

!'he SUMMER SESSION begins on WEDNESDAY, APRIL 20. 

The work is arranged so that a Student may advantageously begin his 
Medical Curriculum then. 

Full information may be obtained from either of the undersigned. 

SIDNEY MARTIN, M.D., F.R.S., 

Dean of the Faculty. 
T. GREGORY FOSTER, Ph.D., Secretary. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 
(UNDER THE AusPICEs OF His Majesty’s GOVERNMENT.) 
CONNAUGHT ROAD, ALBERT DOCK, E. 
(IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’S 
HosPiTat Society.) 


The next SESSION commences on MONDAY, MAY 2, 1904. 
For Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P. Micuetut, Esq., Seamen's Hospital, Greenwich, S.E. 


COUNTY BOROUGH OF WARRINGTON. 
EDUCATION COMMITTEE. 


The above named Committee invite applications for the post of 
CHEMISTRY MASTER in the SECONDARY DAY SCHOOL and 
the TECHNICAL INSTITUTE. Salary at the rate of £140 per annum. 

Forms of application, which must be returned on or before Monday, 
April 11, 1904, may be obtained from 

J. MOORE MURRAY, M.Sc., 

Education Office, Warrington, Secretary and Director. 

March 29, 1904. 


SCIENCE MASTER Wanted for the Elgin 


Academy. Commencing salary, £120 per annum.—Applications, with 
ten copies Testimonials, stating previous experience, &c., to be lodged 
with the Subscriber on or before Thursday, 21st inst.—E. D. JAMESON, 
Clerk to Elgin (Burgh) School Board. Elgin, April 1, 1904. 


Wanted, a Chemist to investigate and 
supervise manufacturing processes in connection with explosives. 
Salary, £150-£200 per annum. Also Junior Chemists for analysis, &c., 
in connection with explosives, metallurgy, &c. Salary, about £100 
per annum.—Apply, stating qualifications and enclosing copies of 
testimonials, to ‘CHEemist,” Deacon's Advertising Offices, 150 
Leadenhall Street, E.C. 


Wanted, a fully competent first-class Metal- 
lurgist with a knowledge of Electric Furnace Work, to take charge of 
a Metallurgical Laboratory.—Apply, stating qualifications and 
enclosing copies of testimonials, to ‘‘MeTaLLuRGistT,” Deacon's 
Advertising Offices, 150 Leadenhall Street, E.C. 


Mr. L. CULLETON, g2 Piccadilly, London 


(member of English and foreign Antiquarian Societies), undertakes the 
furnishing of extracts from Parish Registers, copies or abstracts fro), 
Wills, Chancery proceedings and other Records useful for Genealogic.:| 
evidences, in England, Scotland and Ireland. 

Abbreviated Latin documents copied, extended and translated. 

Foreign researches carried out. Enquiries invited. Mr. Culletoy . 
private Collections are worth consulting for clues. ANTIQUARIAN 
AND SCIENTIFIC MATERIAL searched for and copied at the 
British Museum and other Archives. 


Electrical Apparatus. Fine Collection of 
physiological and electro-therapeutic apparatus for immediate disposal. 
—R. N. Ramsay, Solicitor, 27 Forrest Road, Edinburgh. 


SPINTHARISCOPE 


as devised by SIR WILLIAM CROOKES. 

Showing the Scintillations of Radium. 
PRICE WITH LENS £1 1s. 
As MIcroscopgE SLIDE... 10s. 6d. 

f@- Nature says: “‘ The instrument is very satis- 
factory, and shows the scintillations wonderfully well ; 
it provides a convenient means of observing the action 
of radium, and can be recommended as a waistcoat- 
pocket instrument of scientific value.” 


A. C. COSSOR, 54 Farringdon Rd., London. 


SECOND-HAND TELESCOPES. 


REFLECTOR with two mirrors 5 feet in diameter. 
REFRACTOR by Cooke, with 6-inch O.G. 
do. 


Do. 43. do. 
Do. by Beck, do. 


Altazimuth, 3 


All have complete apparatus. 


Full particulars of above, and 1,000 Instruments by the best makers 
in the VARIOUS DEPARTMENTS OF SCIENCE, are contained in the 
March Issue of our Second-hand List, post free to readers of NATURE. 


C. BAKER, 244 HIGH HOLBORN, LONDON. 


TO SCIENCE LECTURERS. 
HUGHES’ PHOTO-ROTOSCOPE CINEMATOGRAPHS. 


THE MOST PERFECT. 
No Flickering. Superb Mechanism. Price £7 7 0. 
The Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. : 
See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, Esq. ; great 
success. New Oxyhydrogen Microscope. Science Lanterns for Class De- 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highest 
ward. Supplied to the Royal Polytechnic Institution, Dr. H. Gratran 
GuINNEssS, Re. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick Lamp, Portrait Combination front 
Ss, 185. arvellous value. Science Lecture Sets. ay 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the Mer . 
Grandly Illustrated Catalogue, over 180 choice Engravings,. i 
Postage, 4d. Small Illustrated Catalogue, 100 pages, free, 5d. et of 
60,000 Slides and 300 Lecture Sets, Science Subjects, Views, &c., 6d. ; 
Postage, 2¢. Pamphlets Free. W. C. GHES, SPECIALIST, 
Brewster House, 82 Mortimer Road, Kingsland, N. 


Y One Quality Only 


is to be found in all the thousands 
of Cycle Parts made by us. 
for Handbook, free. 


4B B.S.A. Co., Ltd., BIRMINGHAM. 
BSA 
— 


O. P. SUNNY LANDS. 


The ORIENT-PACIFIC LINE will despatch the twin-screw 
steamer ORONTES, 9023 tons register, 


To MOROCCO, BALEARIC ISLANDS, ALGERIA, &c., 


rom London 20th May, visiting TANGIER, PALMA, ALGIERS, 
GIBRALTAR, and VIGO, arriving back in London 4th June. 


1 5 DAYS for 15 Guineas and upwards. 


F. GREEN & CO. Head Office : 
Managers {ANDERSON, ANDERSON & CO.} Fenchurch Avenue 

For passage apply to the latter firm at 5 Fenchurch Avenue, E.C., or 
to West End Branch Office, 28 Cockspur Street, S.W. 
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MESSRS. LONGMANS & CO’S SCIENTIFIC BOOKS. 


NEW EDITION (1903). With 383 Illustrations. Crown 8vo. 


ELECTRICAL ENGINEERING 


ELECTRIC LIGHT ARTISANS AND STUDENTS. 


(Embracing those Branches prescribed in the Syllabus issued by the City and Guilds Technical Institute.) 


By W. SLINGO and A. BROOKER. 


SECOND EDITION. With 374 Illustrations and ein 8vo. 10s. 6d. net. 


ELEMENTARY TREATISE ON ELECTRICITY & MAGNETISM. 


By G. CAREY FOSTER, F.R:S., 
Fellow and Emeritus Professor of Physics in University College, London ; and 


ALFRED W. PORTER, B.Sc., 
Fellow and Assistant Professor of Physics in University College, London. 


FOUNDED ON JOUBERT’S “TRAITE ELEMENTAIRE D’ELECTRICITE.” 


A DICTIONARY of APPLIED CHEMISTRY. 


By T. E. THORPE, B.Sc. (Vict.), Ph.D., D.Sc. (Dubl.), F.R.S., 


Professor of Chemistry in the Royal College of Science, London. 
ASSISTED BY EMINENT CONTRIBUTORS. 


Complete in Three Volumes, Half-Bound. Vol. I., with 236 Illustrations, 8vo, £2 2s. Vol. II., with 240 Illustrations, 
Bro, £2 as. Yol. with 352 Illustrations, 8vo, £3 


FERMENTATION ORGANISMS : a Laboratory Handbook. By Alb. Klocker. 


Translated by G. E. ALLAN, B.Sc., and J. H. MILLAR, F.I.C. With 146 Illustrations. 8vo. 12s, net. 


HIGHER MATHEMATICS FOR STUDENTS OF CHEMISTRY AND PHYSICS. 
With Special Reference to Practical Work. By J. W. MELLOR, D.Sc., late Senior Scholar, and 1851 Exhibition Scholar, 
New Zealand University ; Research Fellow, the Owens College, Manchester. With 142 Diagrams. 8vo. 12s. 62. net. 


TREATISE ON THERMODYNAMICS. By Dr. Max Planck, Professor of 
Theoretical Physics in the University of Berlin. Translated, with the Author’s sanction, by ALEXANDER OGG, 
M.A., B.Sc., Ph.D., late 1851 Exhibition Scholar, Aberdeen University; Assistant Master, Royal Naval Engineering 
College, Devonport. 8vo. 75. 6d. net. 


A TEXT-BOOK OF PHYSICS. By W. Watson, F.R.S., D.Sc., Assistant Pro- 


fessor of Physics at the Royal College of Science, London. Third and Revised Edition, including a Collection of Examples 
and Questions. With 564 Illustrations. Large crown 8vo. 10s. 6d. 


WORKS BY G. Ss. NEWTH, F.1.C., C. Ss., 
Demonstrator in the Royal College of Science, London ; Assistant Examiner in Chemistry, Board of Education. 


A TEXT-BOOK OF INORGANIC CHEMISTRY. CHEMICAL LECTURE EXPERIMENTS. With 


With 146 Illustrations. Crown 8vo. 6s. 6d. 230 Diagrams. Crown 8vo. 6s. ° 


CHEMICAL ANALYSIS, QUANTITATIVE AND ELEMENTARY PRACTICAL CHEMISTRY. With 


QUALITATIVE. With too Illustrations. Crown 8vo. 108 Illustrations and 254 Experiments. Crown 8vo. 
6s. 6d. 2s. 6d. 


WORKS BY PROFESSOR GANOT. 
Translated and Edited by E. ATKINSON, Ph.D., F.C.8., and Revised by Professor A. W. REINOLD, M.A., F.R.S. 
ELEMENTARY TREATISE ON PHYSICS, EX- | NATURAL PHILOSOPHY FOR GENERAL 
PERIMENTAL AND APPLIED. Sixteenth "Edition READERS AND YOUNG PERSONS. Ninth Edition 


(1902), With 9 Coloured Plates and Maps, and 1048 | * (1900). With 7 Plates, 632 Woodcuts, and an Appendix 
Woodcuts. Crown 8vo. 15s. of Questions. Crown 8vo. 7s. 6d. 


*," A Classified Catalogue of Scientific and Technical Works sent on Application. 


LONGMANS, GREEN & CO., 39 PATERNOSTER ROW, LONDON, E.C. 
» NEW YORK, AND BOMBAY. 
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THE NEW AITCHISON 
PATENT PRISM BINOCULAR. 


MANY IMPROVEMENTS. LARGE OBJECT GLASSES. 
VARIABLE DIAPHRAGMS, &c. 


DAVID SALOMONS, Bart., 
writes, Feb, 19, 1904:— 


‘*Lam keeping the glasses 


(No. 8, Aitchison Prism 
Binoculars), They pass a 
large amount of light and 
focus objects very distinctly. 3 
The diaphragms | find very ‘ 


advantageous.” 


MADE IN LONDON. 
PRICES (the Numbers give Magnifying Power)— 
No. 6, 25. No. 8, £5 10s. No. 10, £6. No. 12, £6 10s. 


ILLUSTRATED PRICE LIST AND PARTICULARS POST FREE. 


Why buy foreign prism glasses when the Aitchison 
is best and cheapest. MADE IN LONDON. 


AITCHISON & CO., Government, 
428 STRAND, and Branches, LONDON. 


SHUTTER 


THORNTon. 
PICKARD 
Time 

and 
Instantaneous 


Celebriteg 
BUSCH 
RAPID 
APLANAT 


aJAMES WOOLLEY,.Sons 
Vietoria Bridge. Mancnester 
Hustrated Catalogue tree on application 


WU DIE’sS 
BOOKS FOR STUDENTS OF NATURE. 


Works of Solid and Enduring Interest are added to 
the Library by thousands annually. 


SPECIAL FEATURES. 

TRAVEL, VOYAGES, EXPLORATION, MOUN- 
TAINEERING, &c. A unique and extensive collection. 

TOPOGRAPHY. British and Foreign. 

SCIENCE. General works on Astronomy, Biology, 
Geology, Physical Geography and Popular Zoology. 

PHILOSOPHY and PSYCHOLOGY. Latest Contri- 
butions. 

ARCHAEOLOGY. Ancient History, Assyriology, Egypt- 
ology, Recent Research, Family Histories, &c. 

MYTHOLOGY, FOLK LORE and PRIMITIVE 
CULTURE. 

MODERN HISTORY. British, Colonial and Continental. 

BIOGRAPHY. Letters, Journals, Diaries, Social Memoirs, 
Lives of Men of Action, Thought, Science and Art, from 
the Middle Ages Onwards ; a large collection. 

All branches of Literature, including books on Sociology, Art, 
Sport, Theology, &c., fully represented. 

Also Foreign books in Five European Languages. 

CLASSIFIED CATALOGUE, EXHAUSTIVE 
INDEX, 630 pp., price 1s. 6d. 
TERMS. 


Town Members from One Guinea Annually (for Books of Past 
Seasons, Half-a-Guinea per Annum). Country Members supplied by 
Post or Railway from One Guinea Annually; Quarterly and 
Half-Yearly Subscriptions at lower rates. Full Prospectus on 
application. 
Books on Sale New at Discount Prices ; Second-hand greatly 
reduced. Monthly Lists free to any address. 


MUDIE’S LIBRARY, LTD. 
Head Office: 30 NEW OXFORD STREET, W.C. 


Branch {241 BROMPTON Roan, S.W.; 
Offices (48 QueEN VicToRIA STREET, E.C., 


REYNOLDS & BRANSON, L710, 


Scientific Instrument Makers to the Indian 
Government and Science and Art Department. 


LABORATORY FURNISHERS AND 
MANUFACTURING CHEMISTS. 


NEW PHOTOGRAPHIC DARK ROOM LAMP 


THE “RYSTOS” 
ELECTRIC LAMP 


(No. 1) 
For Standing or Hanging, with Cord and 
Plug to fit ordinary lamp socket, and 
Reversing Switch. The insulated switch 
handle on top will be found safe and well 
adapted for turning on the current to 
either ruby or white light, or instantly 
exchanging the one for the other. The 
white light is convenient when making 
bromide prints, transparencies, &c. The 
ruby glass provided is of special quality, 
being spectroscopically tested. It gives 
a soft diffused light, while its semicircular 
shape secures the illumination of the 
whole developing table. 
Dimensions, 4 in. x 84 in. 
Price £1 Is. 
(When ordering, please mention voltage. ) 


LAMPS FOR GAS ALSO WITH BYE-PASS. 
New Photographic Requisite List on application. 


14 COMMERCIAL STREET, LEEDS: 


REYNOLDS 
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APPS, 


433 STRAND, LONDON. 


MANUFACTURER of Patented Induction Coils and 
other Scientific Instruments and Engineering 
Appliances to the Government Departments. 


Special Patterns of Instruments made to order. ; 

Every Instrument is absolutely guaranteed and will be shown in opera- 
tion if desired. 

The illustration (0°4 in. to the ft. scale) is from a > of the 44-in. 
Spark mm Coil designed and made by my firm for W. SpoTTiswoope, 
Esq., F.R.S. 

NEW TRIPLE-POLE MERCURY BREAK, giving a stream-like effect 
when used with Apps’ Patented Induction Coil (this can be fitted to 
any Induction Coil), £6 6s. 

HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 

The Model Apparatus adopted for South Africa, with Batteries, small 
Steam Motor, &c. SETS OF X-RAY APPARATUS suitable for 
Field Hospitals, from £50. 

HIGH FREQUENCY APPARATUS of the latest models. 

JOINTLESS SECTIONS if ordered, single wires, flat and conical, 1oin. 
Coils 4000 ohms R, very thick discharge. Commercial series about 
half of catalogue prices. Primary Coils for 10 to 230 volts. 


PRICES per return post. 
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CARL ZEISS, 


OPTICAL WORKS, JENA. 


THE TESSAR LENS, 

there are two 
single lenses and one two-fold lens as shown in the illus- 
tration. This simplification is of the greatest importance, 
as not only are the four and three-fold lenses difficult to 
centre, but they absorb a great deal of light. 

In addition to the large aperture of f/6°3, the Tessar has 
the great advantage of an improvement in the correction of 
the secondary spectrum, and the angle of view covered is 
also very large for so rapid a series. The sharpness of the 
definition leaves nothing to be desired. 

THE APOCHROMATIC TESSAR works at f/10 to f/15 
and has been specially constructed for three-colour work, &c. 


DESCRIPTIVE PAMPHLET, ‘‘F 7,” POST FREE ON 
APPLICATION. 


LONDON BRANCH: 
29 MARGARET ST., REGENT ST., W. 


MARCONIS 
WIRELESS TELEGRAPH (0., 


WE STOCK 
10-in. and 12-in. COILS 


(OTHER SIZES AT SHORT NOTICE) 
ESPECIALLY SUITABLE FOR RONTGEN RAY AND 
HIGH FREQUENCY WORK. 


PERFECT INSULATION. 


HIGHEST EFFICIENCY. 
LOWEST PRICE. 


Illustrated Catalogue on application to 
is FINCH LANE, 


=E.C. 


For Photography, Unsurpassed for fine definition. 


Coxe JENses 


JavLons Hopson ir 


Brovowtow Srecet Woena LEICESTER, 


Prof. Dalby’s 
Experimental Apparatus 


for illustrating the principle of 
BALANCING RECIPROCATING PARTS. 


Comprising: Four-Crank Model with Angles and parts 
adjustable, Set of Accurate Weights, Two Electric Motors, 
Resistance Apparatus, Frame, Springs, and Tools. 


SOLE MAKERS— 


G. CUSSONS, The Technical Works, Manchester, N.W. 


Experimental Apparatus for Mechanical 
Laboratories, Models of Machine details, Dynamo 
details, Sectional Models of the Steam Engine, Oil 

Motor and Gas Engine, Building Construction 
Models, and Art, &c. 


When making structural alterations in Laboratories, see 
our new system of Laboratory Fittings. 


G. CUSSONS, 
The Technical Works, Manchester, N.W, 
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MACMILLAN & CO.’S BOOKS FOR STUDENTS OF CHEMISTRY. 


AN INTRODUCTION to the STUDY 
OF CHEMISTRY. By Prof. W. H. PERKIN, Jr., 
BEVAN LEAN, D.Sc., B.A. (Lond. ). 

A PRIMER OF CHEMISTRY. By 
Sir HENRY E. ROSCOE, F.R.S. Illustrated. With 
Questions. Pott 8vo, Is. 

INORGANIC CHEMISTRY for BE- 
GINNERS. By Sir HENRY E. ROSCOE, F.R.S. 
Assisted by JosepH Lunt, B.Sc. Globe 8vo, 2s. 6d. 


LESSONS in ELEMENTARY CHE- 
MISTRY, INORGANIC and ORGANIC. By Sir 
H. E. ROSCOE, F.R. = Sixth Edition, thoroughly 
revised. Fceap. 8vo, 


INORGANIC CHEMISTRY FOR 
ADVANCED STUDENTS. By Sir H. E. ROSCOE, 
F.R.S., and Dr. A. HARDEN. Globe 8vo, 4s. 6d. 


A TREATISE on CHEMISTRY. By 
Sir H. E. ROSCOE, F.R.S., and the late C. SCHOR- 
LEMMER, F.R.S. Completely revised by Sir H. E. 
Rosco, assisted by Drs. H. G. COLMAN and A. HARDEN. 
8vo. Vol. I. The Non-Metallic Elements. 21s. Vol. II. 
The Metals. 315. 6d. Vol. III. The Chemistry of the 
Hydrocarbons and their Derivatives, or Organic Chemistry. 
Parts II., IV., and VI., 21s. each. Part III., 18s. 


INTRODUCTORY CHEMISTRY for | 

gee ag SCHOOLS. By L. M. JONES, 
Se. io vo, 25. 

CHEMISTRY FOR ORGANISED 
SCHOOLS OF SCIENCE. By S. PARRISH, B.Sc. 
With Introduction by Dr. ForsytuH. Globe 8vo, 2s. 6d. 

AN INTRODUCTION TO THE 
SCIENCE AND PRACTICE OF QUALITATIVE 


CHEMICAL ANALYSIS, INORGANIC. By CHAP- | 


MAN JONES, F.I.C., F.C.S. Crown 8vo, 6s. 
PRACTICAL INORGANIC CHE- 


MISTRY FOR ADVANCED STUDENTS. _ By 
CHAPMAN JONES, F.I.C., F.C.S. Globe 8vo, 2s. 6d. 


PRACTICAL INORGANIC CHE- 


MISTRY. ByG.S.TURPIN, D.Sc. Globe 8vo, 2s. 6d. 


LESSONS IN ORGANIC CHEMIS- 
TRY. By G.S. TURPIN, D.Sc. 2s. 6d. 
A TEXT-BOOK of INORGANIC 
CHEMISTRY. By Prof. IRA REMSEN. 8vo, 16s. 
INORGANIC CHEMISTRY. By Prof. 
I. REMSEN. Crown 8vo, 6s. 6d. 

ORGANIC By Prof. 
I. REMSEN. Crown 8vo, 6. 

The ELEMENTS of “CHEMISTRY. 
By I. REMSEN. Impression. Feap. 8vo, 


2s. 6d. 
COLLEGE TEXT-BOOK of CHE- 
ay ee By. Prof. I. REMSEN. Extra Crown 8vo, 
A JUNIOR COURSE of PRACTICAL 
CHEMISTRY. By FRANCIS JONES, F.R.S.E., F.C.S. 
With a Preface by Sir H. E. Roscor, F.R.S. Eighth 
Edition. Globe 8vo, 2s. 6d¢. Questions, 35. 
PRACTICAL METHODS OF OR- 
GANIC CHEMISTRY. By L. GATTERMANN, Ph.D. 
Translated by W. A. SHOBER, Ph.D. Crown 8vo, 8s. 6d. 
PRACTICAL CHEMISTRY. By R. 
ABEGG and W. HERZ. Translated by H. Y CAL- 
VERT, B.Sc. Crown 8vo, 6s. 


| PRACTICAL ORGANIC CHE. 
MISTRY FOR ADVANCED STUDENTS. By 
| JULIUS B. COHEN, Ph.D. Globe 8vo, 35. 62. 
THEORETICAL ORGANIC CHE. 
| _MISTRY. By JULIUS B. COHEN. Globe 8vo, 


AN EXPERIMENTAL STUDY OF 
GASES. By M. W. TRAVERS. 8vo, Ios. net. 

THE GASES of the ATMOSPHERE, 
By Prof. W. RAMSAY, F.R.S. Extra Cr. 8vo, 6s. net. 


A DICTIONARY OF CHEMICAL 


SOLUBILITIES, INORGANIC. By A. M. COMEY, 
Ph.D. Demy 8vo, 15s. net. 


ESSAYS in HISTORICAL CHEMISs. 


TRY. By T. E. THORPE, C.B., LL.D., F.RS. 
Second Edition. 8vo, 12s. net. 
PRINCIPLES OF INORGANIC 


CHEMISTRY. By HARRY C. JONES, Associate 
Professor of Physical Chemistry in the Johns Hopkins 
University. 8vo. 17s. net. 


MACMILLAN AND CO., LIMITED, LONDON. 


ELEMENTS OF PHYSICAL CHE- 
MISTRY. By Prof. HARRY C. JONES. 8vo. 175. net. 


ELEMENTS of INORGANIC CHE. 
MISTRY. By Prof. HARRY C. JONES. Cr. 8vo. 6s. 6:, 


The PRINCIPLES of INORGANIC 


CHEMISTRY. By WILHELM OSTWALD. Trans. 
lated by ALEXANDER FINDLAY, M.A., B.Sc., Ph.D. 
8vo, 18s. net. 


The SCIENTIFIC FOUNDATIONS 


OF ANALYTICAL CHEMISTRY TREATED IN 
AN ELEMENTARY MANNER. By WILHELM 
OSTWALD, Ph.D. Translated by GEORGE 

M‘GOWAN, Ph.D. Second Edition. Crown 8vo, 6s. net. 


UAL of PHYSICO-CHEMICAL 
MEASUREMENTS. By Prof.W.OSTWALD. Translated 
by J. WALKER, D.Sc., Ph.D. Illustrated. 8vo, 7s. net. 


INTRODUCTION TO PHYSICAL 
CHEMISTRY. By Prof. JAMES WALKER, D.Sc., 
Ph.D. Third Edition. 8vo, ros. net. 

LABORATORY MANUAL EX- 
PERIMENTS TO ILLUSTRATE THE ELEMEN- 
TARY PRINCIPLES OF CHEMISTRY, By H. W. 
HILLYER, Ph.D. Medium 8vo, 4s. net. 

A LABORATORY MANUAL OF 


ORGANIC CHEMISTRY. By Dr. LASSAR-COHN. 
Translated by A. SMITH, B.Sc., Ph.D. Crown 8vo, 8s. 6d. 


FRACTIONAL DISTILLATION. 
By SYDNEY YOUNG, D.Sc., F.R.S. With 72 Illustra- 
tions. Crown 8vo, 8s. 6d. 

CHEMICAL ANALYSIS OF OILS, 
FATS, WAXES, AND OF THE COMMERCIAL 
PRODUCTS DERIVED THEREFROM. By Dr. J. 
LEWKOWITSCH. Third Edition, thoroughly revised 
and enlarged. In 2 Vols. 8vo. [Ln the Press. 

LABORATORY COMPANION TO 
FATS AND OILS INDUSTRIES. By Dr. J. LEW- 
KOWITSCH. 8vo, 6s. net. 

SYSTEMATIC SURVEY OF THE 
ORGANIC COLOURING MATTERS. Founded on 
the German of Drs. G. SCHULTZ and P. JULIUS. 
Second Edition. Revised throughout, and greatly en- 
larged. By Prof. ARTHUR G. GREEN, F.L.C., F.C.S. 
Royal 8vo, 21s. net. 
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Dr. LUNN’S and Mr. PEROWNE’S 
CRUISES. 


8.Y. ‘“ARGONAUT,” 3274 tons. 
£16 s 16 ATHENS, CORINTH, BOSNIA, HERZEGOVINA. 
. April 12. London-Marseilles return ticket for these 
Cruises, £5 55. extra. 


Secretary, 5 Endsleigh Gardens, Euston, N.W. 


PHCNIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W 
EsTABLISHED 1782. 
Moderate Rates. Absolute Security. HBlectric 
Lighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 


LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK 


(ESTABLISHED 1851) 


TWO & A-HALF per cent INTEREST 


allowed on Deposit Accounts repayable on Demand. 
Current Accounts opened. 27 Interest allowed on 
minimum monthly balances when not drawn below £100. 
Advances made to Customers, and all General Banking 
Business transacted. 
Apply Sec, Southampton Bldgs, and High Holborn, London. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
V orticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved by the best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Hormiphora (preserved); Leptoplana; Lineus, Amphiporus, 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &e., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


Extensions to 


THE DIRECTOR. 


With 30 Original Illustrations. Price 2s. 6d. 
The HYGIENE of the MOUTH. 

A Guide to the Prevention and Control of Dental Diseases. 
By R. DENISON PEDLEY, L.D.S. Eng., F.R.C.S. Ed., 
Dental — to the Evelina Hospital, Southwark. 

Y THE SAME AUTHOR 


The DISEASES of CHILDREN’S TEETH. 


Well Illustrated. Price 7s. 6d. 
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WATKINS & DONCASTER, 


Apparatus, 
patrons, Museums, Colleges, &c. 


CCXV 


NATURALIST 
AND MANUFACTURERS 
CABINETS AND APPARATUS 
FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY 
SPECIAL SHOW-ROOM FOR CABINETS. 
ge Our Catalogue (96 pp.) Post free on application. 


N.B.—For Excellence and Superiority of Cabinets and 
references are permitt to distinguished 


A LARGE BIRDS’ EGGS 


Birds, Mammals, &c., pice and Mounted by First-class Workmen 


true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Been from Charing Gand 


SEGG & CO., 289 and 291 Regent Street, London, W. 


NOW READY, NEW CATALOGUE, FREE. 
COLLECTIONS OF 


MINERALS, ROCKS, OR FOSSILS. 


For Technical Schools, Golteges, 
Prospectors, Mining Engineers, and the Board 
of ducation Examinations in Geology, 
Mineralogy, Mining, and Physiography. 
dA large stock of Minerals, Rocks, Fossils and Microscopic Objects /:7 
selection. Specimens sent on approval. 
All kinds of Geological, Mineralogical, and 
Microscopical Apparatus. 
Cabinets, Trays, and Glass-Capped Boxes made to order. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, &c. 
ROCK SECTIONS. 
ALL LISTS FREE OF 
JAMES R. GREGORY & CO., 
MINERALOGISTS, X&c., 


To Science & Art British, ation, Colonial Museums, & c. 
Mee and Stores 


{ KELSO PLACE, ‘STANFORD RD., KENSINGTON, W. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Musks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shel’s, and other Curios. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN. 
TIFIC MSS. (Classical Tripos, Intermediate Arts, ee e Higher 
Local, thorough acquaintance with Modern Languag es). esearch, 
Revision, Translation. Scale of charges on spicatton. The Cam- 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


Communications to the Editor. 
SUBSCRIPTIONS TO “NATURE.” 


d. 

To ALL PLacEs ABROAD :— 
Cheques 


The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


CHARGES FOR ADVERTISEMENTS. 


*Three Linesin Column. ........ o 2 6 
One Sixteenth Page . o10 
One Eighth Page, or Quarter Column . .0 18 6 
Quarter Page, or Halfa Column. ... . 115 0 
Half a Page,oraColumn ....... 35 0 


* The first line being in heavy type is charged for as : Two Lines. 


and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C. 
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NOW READY. 


144 pages Fully Illustrated 


NEW CATALOGUE, 


Covering all Standard and much novel Apparatus in 


RADIOGRAPHY, 


HIGH FREQUENCY, 
HIGH POTENTIAL, 
and other forms of 
ELECTRO - THERAPEUTIC 
TREATMENT. 


Gratis and post free on application. 


ISENTHAL & CO., 
85 MORTIMER STREET, LONDON, W. 


Contractors to the Admiralty, War, India, and Colonial Offices, &c. 


'TOWNSON & MERCER, 
EsTaBLISHED 1798 (OVER A CENTURY). 


RETAIL—89 BisHoPScATE STREET WITHIN, E.C. WHOLESALE—34 CAMOMiLE 


Scientific Apparatus Manufacturers and Laboratory 
Outfitters to the Home and Colonial Departments o; 
H.M..Government, Scientific Institutions, Colleges, 


_| and the various Industries throughout the World. 


GALORIMETER” 


for estimating the 


ealorifie value of gases 
as supplied to The 
Gas Light & Coke Co., 
TheSouth Metropolitan 
Gas Co., &e., &e. 


=s Price, without Gas Meter, 


£16 10 0 


Every description of apparatus for the 
estimation and analysis of gas supplied on 
the shortest notice. 


C. E. MULLER, ORME & CO. 


CONTRACTORS TO HIS MAJESTY’S GOVERNMENT, 


148 HIGH HOLBORN, LONDON, W.C. 


MANUFACTURERS OF APPARATUS FOR TEACHING 


CHEMISTRY, PHYSICS, MECHANICS, 
HYDROSTATICS, &c. 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. 


CATALOGUES POST FREE. 


STUDENTS’ SETS OF APPARATUS. 


tHE LONDON STEREOSCOPIC COMPANY'S 


NEW TROPICAL CAMERA 


is now ready in the }-plate size, 


and is an IDEAL INSTRUMENT for - - - 
TRAVELLERS and EXPLORERS. 


Obtainable only from 


106 & 108 REGENT ST., W., & 54 CHEAPSIDE, E.¢. 


Jmied by RICHARD ULAY AND SON 


anv Co., Tap, at St. Martin's Street, 


LIMITED, at 7.& breau Duree: Yucen Victoria Surect, in tne London, and bhshed 
London, W.C., and Tue MACMILLAN Company, 66 Fifth Avenue, New 
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PR 1904 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 
‘** To the solid ground 


Of Nature trusts the mind which builds for saint 


’—WORDS WORTH. 


No. 1798; ‘VOL. 69] THURSDAY, 


APRIL 14, 1904. 


[PRICE SIXPENCE, 


Registered asa Semaneer at the General Post Office.} 


[All Rights are Reserved. 


THE “STONYHURST” 


SIMPLEX SUNSHINE RECORDER. 


SOLE MAKERS: 
NEWTON & CO., 3 Fleet Street, LONDON. 


Records the intensity and 
duration of sunshine for 24 
hours on a prepared photo- 
graphic chart which merely 
requires washing in cold water 
to become permanent. ‘This 
instrument, which is well made 
and thoroughly efficient, has 
been designed to enable accu- 
rate records to be obtained by 
those who do not wish to go 
to unnecessary expense. The 
Stonyhurst Simplex Sun- 
shine Recorder, with divided 
arc to suit any latitude, with 
190 charts and directions for 
use, complete 


NEWTON & CO. 
OPTICIANS to THE KING and THE GOVERNMENT, 
3 FLEET STREET, E.C. 


REYNOLDS & BRANSON, Ltd. 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical er Teddington, fitted for Gas, Water 
and Electricity. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 

Illustrations, free on application. 
Desicns OF BENCHES AND FITTINGS TO SUIT ALL RE 
1 LEE 


4 COMMERCIAL STREET, 


UIREMENTS. 
Ss. 


THE NEW BOOK 
PRICE ONE SHILLING. 


Containing an original description of the principles and 
function of & photographic lens. Together with the 
latest workshop methods. 
Then there follows a series of chapters on practical 
photography and the effect of lenses on results. The 
chief tyes are discussed and compared by means of 
aoe diagrams. Also an appendix on the Gauss 
Theory and on a new system of le The book 
s entitled 


“PHOTOGRAPHIC LENSES: 


A SIMPLE TREATISE.” 
By CONRAD BECK and HERBERT ANDREWS. 


POST FREE 3/3 
350 Pages, 45 Engravings, 150 Diagrams, Cloth Bound. 
EDITION DE LUXE, 3/6 POST FREE. 


R. & J. BECK, Ltd., 68 CORNHILL, LONDON. 


ns testing. 


NEGRETTI & ZAMBRA’S 
STANDARD 


METEOROLOGICAL INSTRUMENTS 


FOR 
Public and Priwate Observatories. 
STANDARD BAROMETERS of Newman’s and 
other types. 


STANDARD THERMOMETERS, HYGROMETERS, 
&e., &e. 


Negretti and Zambra’s New Illustrated Price List of 
Standard Meteorological Instruments sent post free on 
application to any part of the World. 


38 HOLBORN VIADUCT, E.C. 
Branches: 45 CORNHILL, and 122 REGENT STREET. 
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UNIVERSITY OF LONDON. 
THE MIDDLESEX HOSPITAL 
MEDICAL SCHOOL, 


CLOSE TO OXFORD CIRCUS, W. 


The SUMMER SESSION, 1904, will commence on Wednesday, April 20. 

Full opportunities for study are offered to Students preparing for any 
Examinations in Medicine and Surgery in the United Kingdom. 

Classes will be held in the following subjects :—Midwifery, Pathological 
Histology, Public Health, Anatomy, Practical Physiology and Histology, 
Chemistry and Practical ’Chemistr , Therapeutics, Mental Diseases with 
Clinical Demonstrations, Practical harmacy. 

Students entering in April are eligible to compete for the Entrance 
Scholarships (value £100 and £60) awarded at the puimpemenees of the 
ensuing Winter Session. The Broderip Scholarships, Governor's Prize, 
Hetley Prize, Lyell Medal, Leopold Hudson Prize, and Freeman Scholar- 
ship are awarded annually, the Murray Scholarship (in connection with the 
University of Aberdeen) every third year. 

Eighteen resident appointments are open for competition annually, with- 
out fee. 

The co} aon | fee, piubeing to the whole curriculum for the diplomas 
of L.R.C. -b. M R.C.S., and L.S.A., is 135 guineas; or by three yearly 
50, and 35 guineas. 

For University of London Students requiring Preliminary Science Instruc- 
tion, 145 guineas, or by instalments, 155 guineas. For members of Universities 
recognised by the General Medical Council and other Students who have 
completed their Anatomical and Physiological studies, the fee for admission 
as General Students is 70 guineas, or by instalments 75 guineas. 

Students from the Universities of Oxford and Gombeldee entering in 
May are eligible to compete for the University Scholarship of £60 awarded 
at the commencement of the Winter Session. Fee for Dental Students, 
54 guineas. 

The Residential College contains accommodaticn for Thirty Students. 

For Prospectus and further Particulars, apply to 


J. MURRAY, M.B., F.R.C.S., Dean. 


BIRKBECK COLLEGE. 


BREAMS BUILDINGS, CHANCERY LANE, E.°. 
DAY AND EVENING SCIENCE COURSES (Lectures ing 
Laboratory) under RECOGNISED TEACHERS of «) 
UNIVERSITY OF LONDON. 


Chemistry _... ove J. E. Mackenzig, Ph.D., 
Physics .. ALBERT GriFFiITHs, D.Sc. 
Mathematics «. E. H. Smart, M.A. 
Botany ... ove ooo ove B. M.A., D.S 
Zoology .. ove . W. Untuank, B. A., B 


Geology & Mineralogy Gaon F. Harris, F.G. s. 
Assaying, Metallurgy & Mining. Geo. PatcHin, A.R 
RESEARCH in Chemistry and Physics in well-equipped laborato: +s, 
French, German, Spanish, Russian, Dutch, & Italian Classes, 
EVENING CLASSES also in Biology, Physiology, Practical Geor try, 
Building and Machine Construction, Steam, Theoretical and A). jied 
Mechanics, Land and Quantity Surveying, and Estimatin, 
Courses for Conjoint Board, Dental and Pharmaceutical Bieta s. 
Further information on application to the PrincIPAL. 


THE VICTORIA 


UNIVERSITY OF MANCHESTER. 


OWENS COLLEGE 
FACULTY of ae (including the DENTAL and PHAR MA. 
UTICAL DEPARTMENTS). 
The SUMMER ‘SESSION will e on Wed y, April 20, 
and the Registration of Students on Monday, April 18, at 9.30 a.m. 
Students are earnestly requested to register before the Session 


GUY’S HOSPITAL MEDICAL SCHOOL. 


(UNIVERSITY OF LONDON.) 


The SUMMER SESSION will begin on May 2, and Students then 
entering will be eligible to compete for Entrance Scholarships of the com- 
bined value of £360 in the following September, as well as for the numerous 
——, Scholarships, and Prizes awarded during the period of Studentship. 

he Governors have opened AN ADDITIONAL 50 BEDS on the Medical 
side of the Hospital. 

The numerous Hospital Appointments in both special and general 
departments are open to Students without charge, and the holders of 
Resident Appointments are provided with board and lodgi ging. 
mR —— School provides the full Curriculum required for the L.D.S. 

nglan 

i Handbook of Information for those about to enter the Medical Pro 
fession will be forwarded on application. 


For Pros; soe wy of the School, containing full particulars as to Fees, 


Course of — advised, Regulations for Residents in the College, &c., 
apply oanadl ly, or by letter to the Dean, Guy's Hospital, ondon 
Bridge, S.E. 


ST. THOMAS’S HOSPITAL, 
ALBERT EMBANKMENT, S.E. 
A SCHOOL OF THE UNIVERSITY OF LONDON, 


The SUMMER SESSION will COMMENCE on APRIL 21, except 
for Sone taking Prelim. Science Classes ; for these the SESSION’ begins 
on 
a Hospital occupies one of the finest sites in London, and contains 602 

eds. 

Twenty-six Entrance and other Scholarships and Prizes, of the value 
of more than £500, are offered for Competition each year. 

Upwards of 60 Resident and other Appointments are open to Students 
after qualification. 

A Students’ Club forms part of the Medical School Buildings ; and the 
Athletic Ground, nine acres in extent, situated at Chiswick, can be reached 
in forty minutes from the Hospital. 

A Prospectus, containing full particulars, may be obtained from the 
Medical Secretary, Mr. G. RENDLE. 


H. G. TURNEY, M.A., M.D.Oxon., Dean, 


UNIVERSITY OF GLASGOW. 
CHAIR OF GEOLOGY. 


The University Court of the University of Glasgow will shortly proceed 
oo ee appointment of a PROFESSOR to occupy this newly instituted 

air. 

The salary attached to the Chair is £600, or thereby, together with the 
income of the Honyman-Gillespie Lectureship, which amounts at present 
to about £140 per annum. 

The appointment, which will date from October 1, 1904, will be made 
ad vitam aut culpam, and carries with it the right to a pension on con- 
ditions prescribed by Ordinance. 

Candidates should lodge twenty copies of their application and testi- 
monials with the undersigned on or before May 21, 1904. 


ALAN E. CLAPPERTON, 


Secretary Glasgow University Court. 
gt West Regent Street, Glasgow, 


Prospectuses, giving full information as to courses of study for 
Medical Degrees and Diplomas, will be forwarded on application to the 


Registrar. 
SYDNEY CHAFFERS, Registrar. 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 
(UNDER THE AUSPICES OF His Majesty’s GOVERNMENT.) 
CONNAUGHT ROAD, ALBERT DOCK, E. 
(IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’s 
HosPITat Society.) 


The next SESSION commences on MONDAY, — 2, 1904 
For Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P. Esq., Seamen's Hospital, Greenwich, 


UNIVERSITY COLLEGE, LONDON. 
(UNIVERSITY OF LONDON.) 


FACULTY OF MEDICINE. 


The SUMMER SESSION begins on WEDNESDAY, APRIL 20. 

The work is arranged so that a Student may advantageously begin his 
Medical Curriculum then. 

Full information may be obtained from either of the undersigned. 


SIDNEY MARTIN, M.D., F.R.S., 
Dean of the Faculty. 
T. GREGORY FOSTER, Ph.D., Secretary. 
LONDON (ROYAL FREE HOSPITAL) 
SCHOOL OF MEDICINE FOR WOMEN, 
8 HUNTER STREET, BRUNSWICK SQUARE, W.C. 
The SUMMER SESSION will begin on MAY 3, 1904. Students 


| entering on that date can compete for the Entrance Scholarships awarded 


in October. Special Classes are arranged for the Preliminary Scientific 
and M.B. Examinations of the University of London. 
Particulars as to fees, scholarships, &c., can be obtained from the 
Secretary, Miss Douir, M.B. 
J. A. H. COCK, M.D., Dean. 


SCIENCE MASTER Wanted for the Elgin 


Academy. Commencing salary, £120 per annum.—Applications, with 
ten copies Testimonials, stating previous experience, &c., to be locged 
with the Subscriber on or before Frroroday, atst inst.—E. D. JAMESON, 
Clerk to Elgin (Burgh) School Board. Elgin, April 1, 1904. 


TO SCIENCE MASTERS.—Easter (1994) 


Vacancies.—Graduates and other well qualified Science Masters seeing 
posts in Public and other Schools for next term should apply at once, 
giving full details as to qualifications, &c., to Messrs. GRIFF!’ is, 
SmituH, Powett & Smitu, ‘Tutorial Agents (Estd. 1833), 34 Bec ‘ord 


Street, Strand, London. Immediate notice of all the best vacancies 
will be sent. 
For other Scholastic Advertisements, see page CCXx. 
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LET ON HIRE.—Write for terms. 
The following can be had by return of post. 
Pitchblende, direct from Joachimsthal, very radio-active, from 1/+ to 

30/- per piece. 
Itacolomite, or flexible sandstone, 10/- to 25/+ per piece (very rare). 
Kunzite, 1/- per gramme. Selected, clear, 2/- 
Sparteite (see NaTuRE, 31/3/04, fol. 523), 2/+ and upwards. 
Chlorophane, 2/- and upwards. Barium Platinocyanide in 


large Crystals in coarse of manufacture. (OrpERS Booxepb.) 
Zinc Sulphide. Phosphorescing a beautiful Green, 2/6 per tube. 

” ” Yellow, 2/6 
Calcium Sulphide Violet, 1/- 
Radio-active Residue from which Radium is made; very scarce, 

2/- tube. 
Polonium Sulphide, in tubes of one gramme, 21/- 
on Bismuth Rod or Disc, 25/- 
Radio-active Screens (Willemite), Gd. per sq. inch. 
Cyan. Screen, 9d. sq. inch. 
= i (Zinc Sulph.), 10 X 10 cm., 7/6. 
Professional Men, Universities, Schools, &c., allowed special terms. 


Plat. Bar. 


Our newly invented Thorium Inhalers may be had on hire. 


ARMBRECHT, NELSON & CO., 
TI & 73 DUKE ST., GROSVENOR SQUARE, LONDON, W. 


Telephone : GERRARD 4942. 
N.B.—We have just received a consignment of the NEW ZEALAND 
VEGETABLE CATERPILLAR ; it is from 2 to 3 inches long, with a stem 
showing fructification growing out of its head. Scientific name of the insect 
is Hepialus virescens; the name of the fungus is Spharia Robertsiana. 
Specimens may be had from 10/6 to 21/*, according to quality and size. 


TERMS CASH WITH ORDER. 
Goods may be returned if not approved of, when money will be refunded. 
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SCHOFIELD’S EXPERIMENTAL 
RADIUM OUTFIT. 


Comprising a portable gold-leaf Electroscope of high insulating power, 
samples of Radio-active Pitchblende and Uranium Oxide, specimen photo- 
zraphs taken by Radium, and about 30 milligrammes of Radium 
Salt of marked radio-activity. Objects suitable for use in photographic 
und radiographic experiments are also provided. 

With this apparatus the almost instantaneous discharge of the <:ectro- 
scope by the ionizing effect of Radium can be shown, and excellent 
photographic and X-ray effects obtained with exposures of from one to 
two hours. 

A prize of £2 2s. is offered for the best X-radiograph taken with the 
Radium supplied with this outfit, with which full particulars of the com- 
petition are enclosed. 

Carefully packed in box, together with a short account of Radium and 
Radio-activity, and with full instructions for experiments with the 
electroscope and otherwise :— 


Price ONE GUINEA, post free. 


BRO 
Manufacturer and Sole Agent— 
JOHN SCHOFIELD, A.R.C.S., 74 Buxton Road, Huddersfield, Yorks. 


Radium-Barium-Bromide, in gramme tubes con- 
taining 1 Mgm. RADIUM. 


Radium-Barium-Bromide, in gramme and }- 
gramme tubes containing 1 per cent. RADIUM. 


Phosphorescent Zinc Sulphide, 1/- per gramme. 


Phosphorescent Zinc Sulphide Screens 10 x 10 
cm., 10/= each. 


Pitchbiende. 
SUBJECT TO BEING UNSOLD, 


HARRINGTON BROS., 


Manufacturing Chemists, 


4 OLIVER’S YARD, CITY ROAD, 
LONDON, E.C. 


ORTHOCHROMATICS. 


ALL PHOTOGRAPHIC PLATES AND FILMS ARE COLOUR BLIND! 
TO OBTAIN PICTURES TRUE TO NATURE WITH CORRECT VALUES OF LIGHT AND 
SHADE, SHADOW DETAILS AND CLOUD EFFECTS, USE A 

SANGER-SHEPHERD LIGHT FILTER. 
SER. A, “ Absolutus” and ‘‘ Gilvus” Filters adjusted for the Cadett Spectrum Plates, from 108. 6d. 


SER. B, Light Filters, give the best correction for given increase in exposure, 


from 6s. Od. 


SER. C, permanent sealed Filters of high luminosity and transparency (7.¢., no black), from 26. 6d. 
A SANGER-SHEPHERD Light Filter gives the MAXIMUM of Orthochromatic effect 


with the MINIMUM of Exposure. 


NEW ONE-PLATE DEVICES FOR COLOUR PHOTOGRAPHY. 


Apparatus for Colour Photography, Science Lanterns, Rotating Sectors, Instruments for the 
Measurement of Light and Colour, Speed Determination, &c., and other Scientific Apparatus 


SANGER-SHEPHERD & Co., 5, 6,7 Gray’s Inn Passage, Red Lion Street, Holborn, W.C. 
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WOOLWICH POLYTECHNIC. 


Principal ... WILLIAM GANNON, M.A. 
The Governors invite applications from qualified gentlemen for the 
following appointments :— 


DEPARTMENT OF MECHANICS AND ELECTRICAL 
ENGINEERING. 
1. Head of Department ; commencing salary, £300 per annum. 
2. First Assistant ; commencing salary, £200 per annum. 
3. Second Assistant ; commencing salary, £175 per annum. 


DEPARTMENT OF ae AND EXPERIMENTAL 


4. Acting Head of Department ; commencing salary, £275 per annum. 

5- Senior Lecturer and D i salary, £200 per 
annum. 

6. Junior Lecturer and D: 
annum. 

DEPARTMENT OF CHEMISTRY AND METALLURGY. 
7. Head of Department ; commencing salary, £250 per annum. 
8. Assistant Lecturer and Demonstrator ; commencing salary, £150 per 


annum. 
ART DEPARTMENT. 

9. Head of Department ; minimum commencing salary, £225 per annum. 

Particulars of the duties, and conditions of the appointments, may be had 
on application to the Principal (stamped addressed foolscap envelope to 
accompany application). 

= particular appointment for which information is required must be 
stated. 

All applications for the appointments, to be made on forms provided for 
the purpose, must be lodged with the Principal as soon as possible, and 
not later than Tuesday, April 26 

Canvassing, direct or indirect, of members of the Governing Body is 
orbidden, and will disqualify candidates. 


A. J. NAYLOR, Clerk to the Governors. 
Woolwich Polytechnic, Woolwich, 
March 25, 1904. 


rator; « ing 


ing salary, £150 per 


rator 


Mr. L. CULLETON, g2 Piccadilly, London 


(member of English and foreign Antiquarian Societies), undertake, ; 
furnishing ct extracts from Parish Registers, copies or abstracts { 
Wills, Chancery proceedings and other Records useful for Genealo, «| 
evidences, in England, Scotland and Ireland. 

Abbreviated Latin documents copied, extended and translated. 

Foreign researches carried out. Enquiries invited. Mr. Culle: 
private Collections are worth consulting for clues. 

ANTIQUARIAN AND SCIENTIFIC MATERIAL searche. |, 
and copied at the British Museum and other Archives. 


TYPE-WRITING UNDERTAKEN By 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN. 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Hig): 
Local, thorough acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on application. The C:m. 
bridge Type-writing Agency, 10 Duke Street, Adelphi, W.c. 


ON SALE. 


Ross’s No. I Binocular Microscope, 12 eyepieces; 8 | 
quality objectives, 3” to 4”; mechanical and rotating stage divide 
brass; rackwork centring and rotating substage ; polariscope with rc\.|- 
ving selenites ; various analysers ; four live boxes ; frog plate ; com; 
orium ; large stand condenser. The best microscope obtainable, ofic:cd 
for £27, in perfect condition, fit for presentation—Watson’s Large 
Monocular Microscope, 2 objectives, 1” and 4”; substage, condes-cr, 
&c. Price £5 1Us.—Portable Microscope by Collins for £3, » ih 
rack and pimon coarse adjustment, compact and light.— Chemical 
Balance in Mahogany and Glass Case by Becker, of Rotter: 
Price £3.—Objectives :—Ross, ;',", cost £7 7s., offered at £2 15s. ; 
Swirt, 7s", cost £5 108., offered at £2 7s. 6d. ; Beck, cost £= «., 
offered at £2 10s. ; anp LeALAND, yk”, cost £16 16s., oficred 
at £3 15s.—Air Pumps, Microscope Slide Cabinets, Electric 
Instruments, at less than half price.—Microscope Slides at 4¢. each, 
customer's choice ; parcels sent on approval. 


Apply Rev. H. MILLS, Greenside, Kendal. 


SUSSEX COUNTY HOSPITAL, 
BRIGHTON. 
STEPHEN RALLI MEMORIAL. 


A PATHOLOGIST, who will have charge of the Bacteriological and 
Clinical Research Department of the above institution, is to be appointed. 
The salary, without residence, will be about £300 a year, and two thirds of 
the fees earned in private practice, out of which will have to be defrayed 
any assistance that may be required, and certain of the working expenses. 

All applications, accompanied by testimonials, &c., must be sent to the 
Secretary of the Hospital on or before May 25, and the election will take 
place upon June 8. 


MERCHANT VENTURERS'’ 
TECHNICAL COLLEGE, BRISTOL. 


ASSISTANT LECTURER and DEMONSTRATOR in ENGINEER- 
ING required ; salary, £170, which may rise to £220. Candidates must 
state that they have read the printed particulars, which can be obtained 
from the REGisTRAR by sending a stamped addressed foolscap envelope. 
Applications must be sent to him not later than April 30, 1904. 


Wanted, a Chemist to investigate and 
supervise manufacturing processes in connection with explosives. 
Salary, £150-£200 per annum. Also Junior Chemists for analysis, &c., 
in connection with explosives, metallurgy, &c. Salary, about £100 
per annum.—Apply, stating qualifications and enclosing copies of 
testimonials, to ‘*Cuemist,” Deacon's Advertising Offices, 150 
Leadenhall Street, E.C. 


Wanted, a fully competent first-class Metal- 
lurgist with a knowledge of Electric Furnace Work, to take charge of 
a Metallurgical Laboratory.—Apply, stating qualifications and 
enclosing copies of testimonials, to ‘‘ METALLURGIST,” Deacon's 
Advertising Offices, 150 Leadenhall Street, E.C. 


Wanted, a man accustomed to looking up 
and extracting chemical literature and capable of reading German. 
Salary, about £100 per annum.—Apply, stating qualifications and 
enclosing copies of testimonials, to ‘‘ Lrr—ERATURE,”” Deacon's Adver- 
tising Offices, 150 Leadenhall Street, E.C. 


UNIVERSITY OF LONDON. 
MARTIN WHITE BENEFACTION. 
COURSE OF LECTURES ON SOCIOLOGY. 


Dr. Happen, University Lecturer in Ethnology at Cambridge, will 
deliver a Course of Ten Lectures on “ Social Evolution in Oceana,” at 
University College, Gower Street, W.C., at 4.30 p.m., on the following 
‘Thursdays, April 21 and 28, May 5, 12, 19 and 26, June 2, 9, 16 and 23, 
1 


904. 

Admission to the Lectures will be free, by ticket. Tickets and detailed 
Syllabuses ang be obiained from the Secretary, University College, 
Gower Street, W.C. 


LANTERN and D Ss 
MICROSCOPICAL Ss E 
In all branches of NATURAL HISTORY, from 6/- per dozen. 
Over 20,000 in Stock. 

(As supplied to the Principal Universities, Technical Schools, &c.) 
Send for Catalogues to the actual preparers. 
FLATTERS & GARNETT, Ltd., 

Dealers in everything Microscopical, 48 Deansgate, Manchester. 


LaporaTories : 16 & 18 CHurcH Road, LoncsicuT, M/c. 
N.B.—Special Series of 48 Microscopical Slides for Students of 
Botany, in box, 21/- net. Book of Original Diagrams illustrating 
this Series, 1/- net. 

LANTERNS, MICROSCOPES, NATURE STUDY“ 
PHOTO-MICROGRAPHIC APPARATUS. LEACH'S R 
Speciality. LANTERN SLipgEs from Negatives, Book Illustrations, &c. 

Correspondence invited. 


ances, &c. 


SECOND-HAND TELESCOPES. 


6 in. Cooke Equatorial and Clock, £120; 4 in. Wray, £30; 4 in. Lan- 

caster, £18 10s.; 34 in. Wray, £17 10s. ; 34 in. Wray, £16; 

3 in. Wray, £14; 3 in. Stores, £8 10s.; 3} in. Barpou, £8 10s. ; 

2} in. Dottonp, £6 10s. ; 2} in. Wray, £6 10s.; 2] in, Cary, £6; 

3in. Watson, £4 10s. ; £4 10s.; 3 in. Soromon, 
Ss. 


SECOND-HAND MICROSCOPES. 


Ross, with numerous Accessories, £15. Croucn, Bacteriological, com- 
plete, £12 10s. Zeiss, 1Va, with A and D, complete, £10. 


Lists, including many others, on Application. 
A. CLARESON & CoO., 
28 Bartlett’s Buildings, Holborn Circus, and 338 High Holborn, LONDON. 


SPECTRUM TUBES. 


Showing the Pure Spectrum of 
Hydrogen; and manufactured on 
the premises. 


TOEPLER or SPRENGEL MERCURY 
VACUUM PUMPS, 


to work automatically in combination 
4 with Mechanical Vacuum Pumps. 


A. C. COSSOR, 54 Farringdon Rd., London. 


PERMAN’S RADIOSCOPE. 


A Pretty Modification of Crookes’ Spinthariscope. 
The appearance is like a multitude of twinkling stars. 
Price 7s. 6d., post free. 


E. PHILIP, 80 SALISBURY ROAD, CARDIF?. 
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L.MILLER’S PATENT 
JOINTLESS-SECTION 


INDUCTION COILS. 


The folowing extracts are from testimonials 
yeccived for this new winding :— 


13-inch Coil for Wireless Telegraphy. 


“| have given the Coil a good testing with a Wehnelt break 
and am perfectly satisfied with the insulation. The low resist- 
ance f the secondary will be of great advantage in charging 
condensers and for resonance effects. I am thoroughly pleased 
with it 


12-inch Coil for X-Ray work. 
«IT, honestly surpasses my best expectations.” 
12-inch Coil for High Frequency. 
“T must confess I am astonished at the output obtained.” 
10-inch Coil for Wireless Telegraphy. 


“For Jar work this low resistance is certainly of considerable 
advantage.” 


12-inch for General Use. 


“ Scems a thoroughly workman-like job.” 
For further particulars please apply to the Patentee and 
Sole Manufacturer at :— 


93 HATTON ——— LONDON. 


MICROSCOPE 


(MANUFACTURED BY THE BAUSCH & LOMB 
OPTICAL C0.), 


As illustrated here, is specialised by us, and 
constitutes nearly one half of oursales. It has 
been still further improved in its mechanical 
construction. We supply this instrument 
complete in case, with 2/3rd and 1/6th 
Objectives, and 1” Eyepiece, for 


£7 4s. 10d. 


A VISIT WOULD CONVINCE You 
OF ITs SUPERIORITY. 


A.E. STALEY & 60., 


19 THAVIES INN, 
HOLBORN CIRCUS, 
LONDON, E.C. 


Liiustrated Microscopical 
Catalogue, 3 Stamps, to 
cover postage. 


Miceotomes, Centri- 
fuges, Photographic 
Shutters, and 


Lenses 
of 2// descriptions. = 


RADIUM 


IN ITS EMPLOYMENT IN THERAPEUTICS AND FOR 
SCIENTIFIC RFSEARCH. 


APPLICATORS 
(MacLeod) Surface, each 76. 6d. Throat, £1 18. 
BARIUM PLATINOCYANIDE SCREENS, per 
square inch, 9d. 
CALCIUM SULPHIDE, luminous, per lb., 8/= 
KUNZITE, per Gm., 1/- 
POLONIUM, BISMUTH & COPPER DISCS, each 25/- 
'PITCHBLENDE, specimens each per oz., 2/6. 
THORIUM H oz., 4/- 
"PADS, bach’ 10/6. 
WILLEMITE, Natural Specimens, 2/- each 
Artificial each. 
N ULPHIDE Active, Gm., 
SCREENS, 10 X 10 centimetres, each 7/6. 
Special for quantity. 


SPINTHARISSOPES 


showing the 
scintillations of Radium, 


Ww. MARTINDALE, Manufacturing Chemist, 
10 NEW CAVENDISH STREET, W. 


Telegraphic 
Address : 
Martindale, 
* Chemist, 
London. 


Telephone : 
1797 Paddington. 


A RELIABLE IMPROVED ros (AS FIGURED) OF 


BOTH 
AND SOLUTION) 


Which will last for many 
months in constant use 
without renewals or 


cleaning. 


N.B.—This apparatus effects 

such a great saving in mate- 

rial that, where in frequent 

use, this represents quite 
B £1 a year. 


BREWSTER, SMITH &C0.,° 


Apparatus List out of print at present, 


DescripTIVE PAMPHLET post free. 


Sole Makers— 
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GOERZ TRIEDER 
BINOGULARS. 


The Perfection of Prismatic Glasses. 


Powerful. 


Light. 
Definition 


Compact. 
Exquisite. 


Fitted with the most convenient form of 
focussing adjustment. 


PRICES GREATLY 
REDUCED. 


OBTAINABLE FROM ANY OPTICIAN. 


PARTICULARS OF 


P. GOERZ, 
1 to 6 Holborn Circus, London, E.C, 


SELF- REGISTERING 


AND 


SELF-RECORDING 


(ELECTRICAL) 


RAIN 
» GAUGES, 


THE ‘ WILSON’ 
SELF-REGISTERING 
RAIN GAUGE, 


Post Fre vl 


The ‘WILSON’ 
SELF-RECORDING 
ELECTRICAL 
RAIN GAUGE. 


Records auto- 
matically on a 
Weekly Chart. 


MAY BE OBTAINED THROUGH ANY OPTICIAN. 


If any difficulty be found in securing any of our Instruments 
through your Dealer kindly communicate with the Manufacturers, 


PASTORELLI & RAPKIN, 


(Established 1750), 
Contractors to H.M. Government, 


46, HATTON GARDEN, LONDON, E.C. 


rel No. 1981, Holborn. Telegrams—‘*‘ Rapkin, London.” 
ACTUAL (WHOLESALE) MAKERS OF ALL KINDS OF METEOROLOGICAL INSTRUMENTS. 


GRIFFIN’S SCIENCE TEXT-BOOKS. 


Fourth edition, enlarged. With illustrations, 15s. net. 
PRACTICAL PHYSIOLOGY. 
By Professor STIRLING, M.D., Se.D 
(Professor of Physiology in Owens College and Vi ictoria University, 

Manchester ; Examiner in the Universities of Edinburgh and London). 

Part 

Part II.—ExperRIMENTAL PuysioLocy. 

‘* The pest student's book on the subject. Fut of information, and 
CAPITALLY illustrated.”— The Lancet. 
Second edition, in two parts, each part sold separately. 
BIOLOGY. 
Part I.—VEGETABLE MorPHoLoGy. AND PuysioLocy. With complete 
Index-Glossary and 128 Illustrations. Price 8s. 6d. 
Part Il.—Animat anp PuysioLtocy. With complete 
Index-Glossary and 108 Illustrations. Price ros. 6d. 
By J. R. AINSWORTH DAVIS, B.A. 
(Professor of Biology, University College, Aberystwith). 
“Certainly THE BEST ‘ BIOLOGY’ with which we are acquainted... . 

An EXCELLENT attempt to present Biology to the Student as a CORRELATED 
and COMPLETE SCIENCE.”—British Medical Journal. 


SECOND EDITION, thoroughly Revised and enlarged. In large 8vo, 


handsome cloth, 2ts. 


A PRACTICAL MANUAL OF PHOTOGRAPHY: 
Its History, Processes, Apparatus, and Materials. 
By A. BROTHERS, F.R.A.S, 
Including all the Newer Developments in Photographic Methods, together 
with Special Articles on RapioGrapny (the X-Rays), CoLour Puoro- 
Grapny, Working Details of all the more important methods, and many 
ew Plates. 

With numerous Full-page Plates, by many of the Processes described, 
and )lustrations in the Text. 

** Handsome and well printed. . . . A worthy addition to any library.” — 
Brit sh Journal of Photography. ‘‘A Stanparp Work on Photography 
brought quite up-TO-DATE.”—Photography. ‘‘ The illustrations are of the 
greatest beauty.”— Scotsman. 

Crown 8vo, handsome cloth, « 2s. 6d. 

RESEARCHES ON THE PAST AND Present HisTory oF 
THRE EARTH'S ATMOSPHERE. 
Including the latest Discoveries and their Practical Applications. 

By Dr. THOMAS LAMB PHIPSON. 

**The book should prove of interest to general readers, as well as to 

meteorologists and other students of science. "—Nat ture. 


Lonpon: CHARLES GRIFFIN & Co., LIMITED, 
Exeter Street, Strand. 


TECHNICS. 


A MAGAZINE TO AID TECHNICAL PROGRESS. 
NUMBER 4. 
APRIL.—_NOW READY. 
NINEPENCE NET. 


reoenEst OF SCIENCE AND TECHNOLOGY. 
ON AN PETROL MOTOR. 
L. CALLENDAR, 
MICRO. PSTRUCTURE OF METALS. By Percy (/ilus 
trated from Photo-micrograp 
OF CARBON IN IRON CARBON ALLOYS. 
C. H. Carpenter, B.A., Ph.D., of the National Physical 
atory. 
MODERN MOTOR CAR. By Wirrip J. Linexam, M.1.C.E., 
&c. (With Diagrams. 
VECTORS AND THEIR PRACTICAL APPLI- 
ION, t II. By H. Crareer, M.I.E.E. 
SETTING. ovr, AND MAKING STAIRCASES. Part 


Henry Jarv 

VISION ECTROSCOPES. B M.A. 

CURRENT DYNAMO. F Part IV. By H. M. 
N 


EDUCATION OF BLACTRICAL, ENGINEERS IN LONDON. 
. A. FLemine. F. 
THEORY OF STRUCTURAL DESIGN. Part IV. By E. Fianper 
WHY A NOSIS MOTION IS REQUIRED 7 A SELF-ACTING 
ULE. y Scorr ‘VAGGAR 1.1.M.E. 

ELECTRO- CHEMICAL METALLURGICAL INDUS: 
TRIES. Part Il. Copper. Kersuaw, 
sons LABORATORY ES FO! ALUMINIUM. By 

DSER, A.R 
SURFACE CONTACT SYSTEMS OF ELECTRIC TRACTION. 
RANCIS AVIE: 
RECENT INVENTIONS. REVIEWS. —ANSWERS TO QUERIES.— 
RRESPONDENCE.— COMPETITIONS.— PERSONAL ITEMS. 
CRESULTS OF COMPETITIONS. 


A specimen copy of Tecunics will be sent on receipt of Post Card. 


GEORGE NEWNES, LimiTED, 
3 TO 12 SOUTHAMPTON STREET, STRAND, LONDON. 
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MUIRHEAD 


NEW 
PORTABLE 
INDUCTION 

COIL, 


Fitted 
with Adjustable 
Condenser and 
Reversing Switch. 


PRICES. 
10” COIL FOR X-RAY 


WORK, £25. 


10” COIL FOR WIRELESS 
TELEGRAPHY, £21 A liberal discount off 
these prices, 


Makers of 
all Kinds of 
General 
Electrical 
and X-Ray 
Apparatus. 


Telegrams: 
** Secohm, London.’’ 


Telephone: 
779 Westminster. 


12 CARTERET STREET, QUEEN ANNE’S GATE, 


WESTMINSTER, S.W. 
WORKS—ELMERS END, KENT (Adjoining S.E.R. Station). 


All other air 
pumps superseded. 


THE 


“GERY K” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only pos- 
sible with mercury pumps 
are readily obtainable by 
the ‘‘ GeryK.’’ Used by 
all leading scientists. Far 
more rapid than any other 
vacuum pump. 
Price from Write for 
£4:5:0. LIST F.45. 


cine 


DINES NEW SELF-RECORDING 


MERCURIAL 
BAROMETER 


JAMES J. HICKS, 
Sole Maker. 


Designed to give a trace from 
which the height at any time 
may be determined to "O05 
inch. This end is attained by 
arrangirg the details of con- 
struction so that the friction 
of all the moving parts, and 


more particularly that between 
the pen and the paper, may 
be reduced to an absolute 
minimum, and also by an auto- 
matic temperature correction. 


Descriptive Illustrated 
Catalogues on application. 


8, 9, & 10 
HATTON GARDEN, LONDON. 
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GLASS BLOWING. FREDK. JACKSONS 


and Vacuum Tubes, Glass Instruments, Mercury Pumps, &c. Goods Entrance: 10 Half-Moon Street. 


Any kind of Glass Apparatus made from sketch or LABORATORY FURNISHERS 
vy 


repaired, for Scientific Men and Laboratories. 
Importers, Manufacturers, and Dealers ir 


Lessons and Performances given here, or at Colleges, &c. 
CHEMICAL AND PHYSICAL 
APPARATUS 
Of every Description. 
Fine Chemicals, Volumetric Solution, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT 


anne Catalogue of Apparatus, with Price 
List of Chemicals, free on application. 


B.S.A. HAND.- 
BOOK about 


study it. 
Post free. 


B.S.A. Co. Ltd. Birmingham 


VISES elephone Number—2238. 


CR 
O. P. ios IN SUNNY LANDS. 
To MOROCCO, BALEARIC ISLANDS, ALGERIA, &c. ’ 
From Leoten zoth May, visiting TANGIER, PALMA, ALGIERS, HUGHES PHOTO-ROTOSCOPE CINEMATOGRAPHS. 
GIBRALTAR, and V1 1GO, arriving back in London 4th June. THE MOST PERFECT. 
1 5 DAYS for 15 Guineas and d upwards. No Flickering. Superb Mechanism. Price £7 7 0, 
nme {fr F. GREEN & co. a } Head Office: The Moto-Photo Camera for taking the Pictures. 
ANDERSON, ANDERSON & CO. Fenchurch Avenue. } Illustrated Lists, 2d. 


For passage apply to the latter firm at 5 + Avenue, E.C., or See Mr. Hucues’ PATENT COMBINATION OPTICAL LANT 
ERN, 
to West End Branch of Street, &c. Miniature Triple Lantern constructed for B. J. MaLpgEn, Esq. ; great 
success. New oan drogen Microscope. Science Lanterns for Class De- 


monstration. M cent Results. Docwra Triple, Prize Medals, Highest 

Award. Supplie ro the Royal Polytechnic Institution, Dr. H. Gra TTAN 

GuINNEss, Re. Patent Pamphengo Science Lanterns. The Universal 

(ESTABLISHED 1851) inch, P, Ne front 

mses, 185 A arvellous value. Science ture Sets, ovelties, 

TWO & A-HALF per cent INTEREST The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 

allowed on Deposit Accounts repayable on Demand. Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 

Current Accounts opened. 2% Interest allowed on Postage, 4¢@. Small Illustrated Catalogue, 100 pages, free, sd. List af 

minimum monthly balances when not drawn below £100. 60,000 Slities and 300 Lecture Sets, Science — ects, Views, &c., 6d.; 

Advances made to Customers, and all General Banking Postage, 2d. Pamphlets Free. W. C. GHES, SPECIALIST, 
Business transacted. Brewster House, 82 Mortimer Road, Kingsland, N 

Apply Sec, Southampton Bldgs, and High Holborn, London. 


& PEAK 


(BY APPOINTMENT TO THE ROYAL INSTITUTION 
OF GREAT BRITAIN.) 


WAVE MOTION. 


Makers of the new Apparatus illustrating Wave Motion, 
designed and used by Dr. J. A. FLEMING in the 
Christmas Lectures at the Royal Institution. 


Apparatus forcestimation of sulphur in spent oxide 


READING MICROSCOPES, RESISTANCE COILS, &c. 


56 CHARING CROSS ROAD, LONDON, W.C. 
gar- SPECIAL TERMS TO COLLEGES, SCHOOLS, INSTITUTES, &c. —wg 


MACMILLAN & CO’S NEW BOOKS. 
SIR WILLIAM HENRY FLOWER, K.C.B., F.R.S., LL.D., D.C.L., 


Late Director of the Natural History Museum, and President of the Royal Zoological Society. A Personal Memoir. 
By CHARLES J. CORNISH, M.A., F.Z.S. With Photogravure Portraits. 8vo. 8s. 6d. net. 


1904 ISSUE NOW READY: 


THE STATESMAN’S YEAR BOOK. 


STATISTICAL & HISTORICAL ANNUAL OF THE STATES OF THE WORLD, FOR THE YEAR 1904. 
Edited by J. SCOTT KELTIE, LL.D. With Maps. Crown 8vo. 10s. 6d. net. 
MACMILLAN & CO., LIMITED, LONDON 
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‘Dr. LUNN’S and Mr. PEROWNE’S 
CRUISES. 


S.Y¥. ‘‘ARGONAUT,” 3274 tons. 
£16 s 16 ATHENS, CORINTH, BOSNIA, HERZEGOVINA. 
. April 12. London- Marseilles return ticket for these 
Cruises, £5 55. extra. 
£10 x 1 and £13: 13 ROME TOURS. Extensions to 


Florence and Venice. 


Secretary, 5 Endsleigh Gardens, Euston, N.W. 


PHCENIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 

Moderate Rates. Absolute Security. Blectric 
Lighting Rules Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 

LOSSES PAID OVER £26,000,000. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 


180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery 
Calon, Langone, Shella, ond athar Garten. 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, ae. 


ROCK SECTIONS. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 


MINERALOGISTS, &c., 
To Science & Art Department, British, Colonial Museums, &c. 
ffiee and Stores 


| KELSO PLACE, ‘STANFORD RD., KENSINGTON, W. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other Specimens of Pond Life. Price rs. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 

7 preserved by the best methods :— 
Clava, Obelia, Sertul. A , Tealia, C. bylli 

Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, B — 
Gammarus, Ligia M sis, Nebalia, Carcinus; Patella, ‘Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), Scyllium, Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


LANTERN SLIDES. 


Collection of Lantern Slides for Lectures on 
CRYSTALLOGRAPHY, MINERALOGY, 
GEOLOGY & PALEONTOLOGY. 


Arranged by 
Professor Dr. F. 1. P. van CALKER of Groningen. 
The following collections are now ready :— 
r. Paleontological Problematica : 30 Slides, in case {2 
2. Historical Geology (Type ity Toula”’-Col- 
lection): 30 Slides, in case 
3. Tectonic Geology : 30 Slides, incase ... 
4. Pisces: 30 Slides, in case... 
5. Amp hibia : 12 Slides, i in case é ei 
6. Reptilia and Aves: 50 Slides, in case ... 
7- Mammalia: 70 Slides, incase __.. 
Shortly will be ready: Voleanoes, Crystallography. 
In order to show the quality of our Slides we offer : 
8. Collection of 10 Slides of the shone named Nos. 1- 7 
in case on ° 
A detailed catalogue of the lantern slides is now in 3 preparation ; a pro- 
spectus giving the contents of several of the first collections can be had post 
free. Out of all collections single slides are sold at 1s. 6d. each. 


Dr. F. KRANTZ, 


RHENISH MINERAL OFFICE, BONN-ON-RHINE, 
GERMANY. 
ESTABLISHED 1833. 


WATKINS & DONCASTER, 


TURALIST 


MANUFACTURERS 


CABINETS AND APPARATUS 


FOR aay BIRDS’ EGGS AND SKINS, AND ALL 
CHES OF NATURAL HISTORY 
SPECIAL ‘SHOW. ROOM FOR CABINETS. 
pe Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Superiority of Cabinets and 


Apparatus, references are rmit to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved ~ * Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Naturai History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


NOW READY, NEW CATALOGUE, FREE. 
COLLECTIONS OF 


MINERALS, ROCKS, OR FOSSILS. 


For Collectors, Technical Schools, Colleges, 
Prospectors, Mining Engineers, and the Board 
of ducation Examinations in Geology, 
Mineralogy, Mining, and Physiography. 
A large stock of Minerals, Rocks, Fossils and Microscopic Objects /or 
selection. Specimens sent on approval. 
All kinds of Geological, Mineralogical, and 
Microscopical Apparatus. 
Cabinets, Trays, and Glass-Capped Boxes made to order. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editori.. 
Communications to the Editor. The telegraphic address of NATURE is “ PHUSIS,” LONDON. 


SUBSCRIPTIONS TO “NATURE.” 


Yearly . . 
Half-yearly . 
Quarterly 

To ALL PLAcES ABROAD :— 
Yearly . . 6 
Half-yearly . 6 
Quarterly fe) 


’ 


CHARGES FOR ADVERTISEMENTS. 


*Three Lines in Column . 
Per Line after 
One Sixteenth Page . . 
One Eighth Page, or Quarter Column . . 
Quarter Page, or Halfa Column. ... . 
Halfa Page, ora Column ..... 


oon 


un 


Whole Page 
* The first line being in heavy type is charged for as Two Lin 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: ST. MARTIN’S STREET, LONDON, W.C., 
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THE CARPENTIER-GAIFFE 
PLATINUM INTERRUPTER 


enables those using Coils for X-Ray or other purposes to achieve a given result with one-third 
the electrical energy otherwise necessary. That is, 4 cells will do as much as 12 cells wii} 


ordinary platinum breaks. For instance, 2 cells (4 volts) will give a full 10-inch spark or 
illuminate a large X-Ray tube. The advantage is obvious from every point of view. 
GAIFFE 10-INCH COIL WITH THIS INTERRUPTER, £25. 

Da NATURE says:—“. . . we find its performance fully equal to what is claimed for it. With two 

four-volt cells the full 10-inch spark was obtained with ease, and there was every indication that the 

interrupter was capable of working regularly for comparatively long periods without attention. . . . Tj. 


arrangement seems to make the most of a given battery power, and will therefore be specially appreci atc 
by those to whom portability is an important consideration.” (See issue March 17, page 469.) 


DEMONSTRATIONS DAILY, Inspection and Correspondence Invited, 


Agents for GAIFFE, PARIS, Manufacturer to Professor D’Arsonval. 


COUNTRY HoOovusEeE LIGHTING 


| 
FAR | ye N | LARGER 
THE MOST | INSTALLATIONS 
GIVE STILL 
MORE REMARKABLE 
RESULTS. 


AGAIFFE « PARIS. 


ECONOMICAL 


system KNowN. 4 


GAS PLANT. GAS ENGINE AND DYNAMO. 
Electric Current for 100 16-c.p. lange can be obtained for ONE PENNYWORTH of fuel per hour by using a CROSSLEY 
GAS ENGINE and Dynamo combined, running on a CROSSLEY SUCTION GAS PLANT. 
Full particulars and testimonials on reference to 
CROSSLEY BROS... LTD., OPENSHAW, MANCHESTER. 


OBJECTIVES FOR ASTRONOMICAL TELESCOPES. 


THE WATSON-CONRADY SERIES, 
Manufactured at WATSON’S HOLBORN WORKS, under Mr. CONRADY'S direct supervision and control, 


Objectives of New Construction in three types, of finest quality and most perfect performance. 


Type 1i.-Apochromatic or Photo Wisual TRIPLE OBJECTIVES. 
Can be used for either Photographic or Visual work without change of focus. 


Type 2.-Apochromatic or Photo Wisual DOUBLE OBJECTIVES. 
Perfectly free from Chromatic defects and differences of focus for different colours. 

Type 3.-THE HOLOS SERIES OF OBJECTIVES. 
The regular Objectives of the highest grade are comprised in this series. Without great extra cost Objectives achromatised and corrected to produce 
special effects, such as for Photography ; with a visual field of unusual extent ; an unusually short focus, &c., &c., can be supplied. 


PRICES WITH CELL. 
Aperture Inches 3 34 4 44 5 6 Inches. 
Type 1... .. £12 10 0 £18 00 £28 00 £40 00 £55 0 £80 0 0 
~~ ee 9 00 i4 00 20 00 30 00 45 0 0 60 0 0 
so Bw ws 5 10 0 9 15 0 14 10 0 21 10 0 3c 00 55 0 0 


Second-hand Telescopes by noted makers always on hand—flease state requirements. 
Particulars of the above, together with Watson's Catalogue of Telescopes, forwarded ost /ree on application to :— 


W. WATSON & SONS (Established 1837), 313 HIGH HOLBORN, LONDON, W.C., Opticians to H.M. Government. 
Derots : 78 Swanston Street, Melbourne, Australia; 180 Sauchiehall Street, Glasgow (W. W. Scott & Co.). 
ttwancu: 16 Forrest Road, Edinburgh. Awarded 42 Gold and other Medals. 


THE NEW STIGMATIC LENS. 


SERIES Il. 7/6. 


BRITISH DESIGN AND WoOREBMANSHIP. 
Is the best All-round Lens for either Professional or Amateur use. 
Each lens will give perfect definition with fu// aperture to the extreme corners of the plate 
TF SALLMEYER’S it is sold to cover ; with smaller stops it will cover at least two sizes larger, giving perfect sharp- 
=f parent fl, ness all over the plate, and thus becoming a wide-angle lens of the highest excellence. Either 
-| combination may be used separately, giving foci of about 14 and 2 times the length of that of 
the lens when used intact. The advantage of thus being able to choose the best point of view, 
irrespective of distance, will be at once apparent to the artistic worker. 


EQUIVALENT TO FOUR LENSES AT THE PRICE OF ONE. 


Eleven Sizes are now ready, from 3} to 18 inches eq. focus. 


CATALOGUE OF HIGH-CLASS CAMERAS AND LENSES, POST FREE. 


J,H. DALLMBYER, Ltd.,25 NEWMAN ST., OXFORD ST., LONDON, 


noted by RiCHAKS \ LAY AND 2ONs, LIMITED, at 7 & © Breag Sureer Hill, Queen Victoria Street, in the City ot London and 
Co., Limirep, at St. Martin's Street, London, W.C., and THe MacmiL_an Company, 66 Fifth Avenue, New York.—Tut 
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\ WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


‘* To the solid ground 
Of Nature trusts the mind which builds for aye.’’—WorpDsWoRTH. 


THURSDAY, 


No. 1799, VOL. 69] 


APRIL 21, 1904. 


[PRICE SIXPENCE. 


Registered as a Newspaper at the General Post Office.) 


{All Rights are Reserved. 


BRASS GNOMON. 


These Dials are cut in on stone from old Kew Bridge, or on 
stone from the Bluecoat School. 


10 inches diameter #22 100 
. £2 18 


NEWTON & CO., 


Opticians to the King, 


3 FLEET STREET, LONDON. 


REYNOLDS & BRANSON, Ltd. 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and Electricity. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 

Illustrations, free on application. 
DesIGNs OF BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 
1 


4 COMMERCIAL STREET, LEEDS. 


The Harcourt 


CHLOROFORM INHALER 


The apparatus is the invention of Mr. A. VERNON 
HARCOURT, F.R.S., and is designed on scientific 
principles to give an accurate dose, which may be 
maintained or varied at will. It is compact and 
portable, and is easily manipulated by a single person. 


DESCRIPTIVE CIRCULAR SENT POST FREE. 


SoLE MAKERS AND PATENTEES— 


JOHN J. GRIFFIN & SONS, Ltd., 


Makers of Scientific Apparatus, 
20-26 SARDINIA STREET, LINCOLN’S 
INN FIELDS, LONDON, W.c. 


NEGRETTI & ZAMBRA’S 
STANDARD 


METEOROLOGICAL INSTRUMENTS 


Public and Private Observatories. 
STANDARD BAROMETERS of Newman’s and 
other types. 


STANDARD THERMOMETERS, HYGROMETERS, 
&e., &e. 


Negretti and Zambra’s New Illustrated Price List of 
Standard Meteorological Instruments sent post free on 
application to any part of the World. 


38 HOLBORN VIADUCT, E.C. 
Branches: 45 CORNHILL, and 122 REGENT STREET. 
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UNIVERSITY OF LONDON. 


ADVANCED LECTURES IN THE PHYSIOLOGICAL 
LABORATORY OF THE UNIVERSITY. 

The following three Courses of Lectures on Advanced Physiology and 
cognate subjects will be delivered in the Physiological Laboratory at the 
University during the Summer Term. 

A.—“ CYTOLOGY.” By J. B. Farmer, M.A., D.Sc., F.R.S., Pro- 
fessor of Botany at the Royal College of Science, on consecutive Tuesdays, 
at 5 p.m., commencing on Tuesday, April 26, 1904 

B.—‘‘ ANIMAL METABOLISM.” By J. B. Leatues, M.B., B.Ch., 
B.A., F.R.S., Lecturer on Physiology at St. Thomas's Hospital Medical 
School, on consecutive Fridays, at 5 p.m., commencing on Friday, May 6, 


1904. 

PHYSICAL CHEMISTRY.” By R. A. Leurecor, B.A., 
D.Sc., Lecturer on Physics at the East London Technical College, on 
consecutive Mondays, at 5 p.m., commencing on Monday, May g, 1904. 

The lectures are addressed to advanced students, and are arranged to 
meet the requirements of candidates for Honours in Physiology at the 
University. 

Any member of a London School of Medicine, whether an undergraduate 
of this University or not, is entitled to a card of admission on application to 
the Academic Registrar. 

Candidates for the B.Sc. Honours Examination may name for part of 
their Practical Examination any two subjects from the published list of 
Advanced University Lectures of the year previous to such Examination. 

Cards of admission may be obtained on application to the undersigned. 


P. J. HARTOG, Academic Registrar. 


UNIVERSITY OF LONDON. 


LECTURES ON ADVANCED BOTANY. 


Nine Lectures on ‘‘The Metabolic Processes of Plants” will be given 
at the Chelsea Physic Garden, S.W., by Professor J. REyNo-ps GREEN, 
Sc.D., F.R.S., on consecutive Wednesdays, at 4.30 p.m., commencing on 
Wednesday, April 20, 1904. 

There is no fee for the Course. Cards of admission and a detailed 
Syllabus may be obtained on application to the undersigned. 


P. J. HARTOG, Academic Registrar. 


EAST LONDON TECHNICAL 
COLLEGE, 
MILE END ROAD, E. 


The following Evening Courses of Lectures will commence in the week 
beginning April 25, 1904. 
Subject. 


Lecturer. Th 
e Imaginary 
J. L. S. Harrox, M.A... { 


J. L.S. Harron, M.A. ... { Analytical Geometry \ ruesday, 8.15—9.30. 


of Three Dimensions 
J. L. S. Harton, M.A. Finite Differences ... Friday, 7.15—8.30. 


Attractions & Theory | 
W. F. S. M.A. { Of Potential. } Thursday, 7.30—9. 
Fee, 5s. per Course. 

The above lectures are intended for students preparing for the Final 
Honour Examination in Mathematics or for the M.A. Degree Examination 
of the University of London, but other students are admitted. 

Stepney Green Railway Station on the Metropolitan District Railway, to 
which trains run direct from S. Kensington, Charing Cross and Mansion 
House, is within three or four minutes’ walk of the College. 


UNIVERSITY OF GLASGOW. 
CHAIR OF GEOLOGY. 


The University Court of the University of Glasgow will shortly proceed 
=o appointment of a PROFESSOR to occupy this newly instituted 
air. 

The salary attached to the Chair is £600, or thereby, together with the 
income of the Honyman-Gillespie Lectureship, which amounts at present 
to about £140 per annum. 

The appointment, which will date from October 1, 1904, will be made 
ad vitam aut cu(pam, and carries with it the right to a pension on con- 
ditions prescribed by Ordinance. 

Candidates should lodge twenty copies of their application and testi- 
monials with the undersigned on or before May 2t, 1904. 


ALAN E. CLAPPERTON, 
Secretary Glasgow University Court. 
gt West Regent Street, Glasgow. . 


THE LONDON SCHOOL OF TROPICAL 
MEDICINE. 
(UNDER THE AUSPICES OF His Majesty’s GOVERNMENT.) 
CONNAUGHT ROAD, ALBERT DOCK, E. 
(IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’S 
HosPiItaL SOCIETY.) 


The next SESSION commences on MONDAY, MAY 2, 1904 
For Prospectus, Syllabus, and other particulars, apply to the Setretary, 
P. Micue.ut, Esq., Seamen’s Hospital, Greenwich, 5.E. 


INTER. B.Sc. (Lond.), well up in Inorganic 


Chemistry and Zoology, wishes to hear of salaried post.—‘‘ H.,” 
Nature Office. 


: Day and Time. 
Tuesday, 7.15—8.15. 


NORTHERN POLYTECHNIC 
INSTITUTE, 


HOLLOWAY, LONDON, N. 
(Close to Holloway Stn., G.N.R., and Highbury Stn., N.L.R.) 
LONDON AND ENGINEERING 


Day and Evening Courses in the above under recognised teachers jn— 
MATHEMATICS, 
PHYSICS, 
CHEMISTRY, 
ENGINEERING. 


Separate Laboratories for Elementary, Advanced and Honours students, 
exceptionally large and well equipped. 


RESEARCH. 


Accommodation and apparatus provided for research in either Pure or 
Applied Chemistry and Physics, and Engineering, in rooms specially 
adapted for this purpose. 

Full particulars at the Institute or sent on receipt of postcard. 


REG. S. CLAY, D.Sc., Principal, 


COACHING 


(THEORY AND PRACTICE) 


In BIOLOGY, BOTANY, CHEMISTRY and PHYSIOLOGY for 
MEDICAL EXAMS. 


Especial Course of Instruction in THERAPEUTICS, PHARMA. 
COLOGY and MICROSCOPY for INSTITUTE OF CHEMISTRY 


EXAM. 
FREDERICK DAVIS, The Laboratories, 
49 and ImperiaAL Buitpincs, LupGate Circus, E.C. 


HIGHER MATHEMATICS 
FOR SCIENCE AND OTHER STUDENTS. 


rr? by highly qualified graduates of 
Correspondence Tuition Oxford, Cambridge, London and 


Royal Universities, in Algebra, Trigonometry, Theoretical Mechanics, Differ- 
ential and Integral Calculus, Pure Geometry, Geometrical Drawing, &c. 

Departments are at work preparing for London and Royal University 
Examinations, Science and Art, Civil Service Examinations, and all Prof. 
Preliminaries.—Apply to Mr. J. CHaRLeSTON, B.A., Burlington Corre- 
spondence College, 8 Crescent Grove, Clapham, S.W. 


THE DEPARTMENT OF PHYSICS. 
SOUTH AFRICAN COLLEGE, 
CAPE TOWN. 


A JUNIOR ASSISTANT and LABORATORY MECHANIC is 
required for the above department. 

He must have had some experience in fitting up experiments, and will be 
expected to act as Demonstrator. . 

Salary, £125 the first year, £150 afterwards. 

425 allowed for passage moncry. 

Applications. accompanied by a health certificate, to be sent to Professor 
MaccGrecor, Old University Buildings, Edinburgh. 


SUSSEX COUNTY HOSPITAL, 


BRIGHTON. 
STEPHEN RALLI MEMORIAL. 


A PATHOLOGIST, who will have charge of the Bacteriological and 
Clinical Research Department of the above institution, is to be appointed. 
The salary, without residence, will be about £300 a year, and two thirds of 
the fees earned in private practice, out of which will have to be defrayed 
any assistance that may be required, and certain of the working expenses. 

All applications, accompanied by testimonials, &c., must be sent to the 
SecrETARY of the Hospital on or before May 25, and the election will take 
place upon June 8. 


MERCHANT VENTURERS'’ 
TECHNICAL COLLEGE, BRISTOL. 


ASSISTANT LECTURER and DEMONSTRATOR in ENGINEER- 
ING required ; salary, £170, which may rise to £220. Candidates must 
state that they have read the printed particulars, which can be obtained 
from the ReGistrar by sending a siamped addressed foolscap envelope. 
Applications must be sent to him not later than April 30, 1904. 


Mr. L. CULLETON, g2 Piccadilly, London 


(member of English and foreign Antiquarian Societies), undertakes the 
furnishing of extracts from Parish Registers, copies or abstracts from 
Wills, Chancery proceedings and other Records useful for Genealogical 
evidences, in England, Scotland and Irelaud. ’ 

Abbreviated Latin documents copied, extended and translated. : 

oreign researches carried out. Enquiries invited. Mr. Culletons 

private Collections are worth consulting for clues. 

ANTIQUARIAN AND SCIENTIFIC MATERIAL searched for 
and copied at the British Museum and other Archives. 
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= BROW NIN G’S 
,IN ITS EMPLOYMENT IN THERAPEUTICS AND FOR a LA I y S C 0 Fr | C L E N S. 
we RFSEARCH. WITH LARGER ANGLES, INCREASED FIELD, AND 
LR.) PROVED DEFINITION. 
NG 
in— 
iclents, 
Engraved Real S 
AN ACHROMATIC COM BINATION. 
ian COMBINING THE DEFINITION OF A MICROSCOPE WITH THE 
ecially PORTABILITY OF A PocKET LENs. 
“If you carry a small Platyscopic Pocket Lens (which every 
observer of Nature ought to do)."—GranT ALLEN, in Knowledge. 
ipal APPLICATORS **I have long carried one of these instruments and found it 
ipal, MacLeod) Surface, each Th £1 1s. invaluable.” —Joun T. CarRRINGTON, Editor of Sc ience Gossip. 
= (Mac PLATINOOVAINDE ‘ocunene The Platyscopic Lens is invaluable to botanists, mineralogists, 
mt inch, 9d. 8, per or entomologists, as it focuses about three times as far from the 
CALCIUM SULPHIDE, luminous, per Ib., 8/- object as the Coddington Lens, and has a field unequalled for 
KUNZITE, per Gm., 1/- flatness, allowing opaque objects to be examined easily. 
Y for PoLomiuM, BisMUTH & COPPER ad each 25/- It is made in four degrees of power, magnifying respectively 
RM JURANIUM NITRATE, o7., 1/- , 10, 15, 20, and 30 diams. ; the lowest power, having the largest 
4 ‘THORIUM HYDROXIDE, cxtlni Ib. a8 field, is the best adapted for general use. 
‘WILLEMITE, Jatural Specimens, 1016. Mounted in Tortoiseshell, magnifying 10, 15, or 30 
Artificial Specimens, 1/ each. diameters, either power .. 15 
‘ZINC SULPHIDE, Astin 1/6. In Nickelised German Silver, either power 
” & Combinations of any two powers, in Tortoiseshel/ 
jal uotations for quantit, powers, 
Spe ” Ditto Ditto in Nickelised German Silver 
TS SPINTHARISCOPE[t_ SPINTHARISGOPES ILLUSTRATED DESCRIPTION SENT FREE. 
of bowing th JOHN BROWNING, 
oon showing the MANUFACTURING OPTICIAN, 
~ scintillations of Radium, 78 STRAND, LONDON, W.C. 
| Prof. 
Cone THE POLYMETER 
A miniature Meteorological Observatory for Scientific, 
Ww. MARTINDALE, Manufacturing Chemist, Industrial and Hygienic purposes. 
10 NEW CAVENDISH STREET, w. Invaluable for forecasting the weather. 
fa See Nature, April 24, 1902, page 592. 
Telegraphic Descriptive pamphlet post free. 
Address : OUR CATALOGUE 
NIC is “ Martindale, of Illustrations and Prices) 
‘he Sam 1797 Paddington. EVERY DESCRIPTION OF 
CHEMICAL & ANALYTICAL APPARATUS. 
Including Balances, Drying-Ovens, Furnaces, Labora- 
fes tery Stands, Microscopes, Spectroscopes, Bacterio- 
seaauend 9 logical Apparatus, Porcelain and Clay Ware, Jena 
PERMAN RADIO pe Laboratory.Glass Ware, and Glass Tubing, &c., &c., 
a may be had gratis on application by Colleges, Sc hools 
and Laboratories. 
A Pretty Modification of Crookes’ Spinthariscope. _ ss HOT. AIR--MOTORs. 
The appearance is like a multitude of twinkling stars. Easily worked by seedimary Laboratory Bunsen 
Pri "Qs. 6a t f burner or paraffin lamp, and preferable to water motors. 
ce + pos ree. 
al and = A. GALLENKAMP & CO., LTD., 
on. EB. PHILIP, 80 SALISBURY ROAD, CARDIFF. 19 & 21 Sun Sr., Finspury Sq., Lonvon, E.C 
irds 
frayed 
enses. 
COLOUR PHOTOGRAPHY 
ill take s 
SANGER-SHEPHERD QUICK CHANGE, ONE PLATE, LATEST PATTERN OUTFITS. 
EXCELLENT Photographs in Colour are obtained with our smallet 
lens filter Outfits, complete from 25/-; but for general work, Landscapes in 
L changing light, Portraiture or Photomicrography where rapid exposures 
. in succession are necessary, the Repeating Back with Colour Filters is 
JEER- recommended as the best al round appliance. 
Reged It may be attached to any 4, i whole-plate camera or glass plate 
# er Kodak, by means of a panel cut to correspond and interchangeable with 
a the ordinary dark slide. This does not in any way interfere with the use 
tame of the camera for ordinary work. The three Colour Filters are held in 
a frame, clipped in front of the double dark slide which carries the two 
plates, each large enough to record the three negatives side by side, when 
idon the slide is pushed past the opening in the outer case. With this Outfit, 
kes the even a beginner will secure three-colour negatives with the ease and 
ts from certainty of an ordinary photograph. 
slogical Repeating Back Attachments, with Filters complete, from 90/- 


B® Write for new illustrated price list, mentioning NATURE, or call to 
see transparencies and paper prints by TH¢ SANGER-SHEPHERD process. 


Ileton’s SANGER-SHEPHERD & co., 5, 6, 7 Gray’s Inn Passage, Red Lion Street, Holborn, London. 
shed for 


= 

2 

- 

4 

+ 

4 

‘ 


CCXXX 


NATURE 


[APRIL 21, 1904 


THE NEW AITCHISON 
PATENT PRISM BINOCULAR. 


MANY IMPROVEMENTS. LARGE OBJECT GLASSES. 
VARIABLE DIAPHRAGMS, &c. 


T. R. CLAPHAM, Esq,, 
F.R.A.S., Anstwick Hall, 
Lancaster, writes on 
Jan. 27, 1904 :— 


‘*lam more than pleased 
with the Prism Binocular 
(No. 8, Aitchison’s Patent). 
The enlarged object glass , 
is of course a great acqui- 
sition as a light gatherer.” 


ON 
PRICES (the Numbers give Magnifying Power)— 
No. 6, £5. No.8, £5 10s. No. 10, £6. No. 12,£6 10s. 
ILLUSTRATED PRICE LIST AND PARTICULARS POST FREE. 


Why buy foreign prism glasses when the Aitchison 
is best and cheapest. MADE IN LONDON, 


AITCHISON & CO., 
428 STRAND, and Branches, LONDON. 


The No. 5 
“ VICTORIA” FILM CAMERA, 


A Roll 
| Came'a 


Quarter- 


Plat 
Daylight 


Loading 
SPECIFICATION. 


CAMERA—Mahogany body, well and strongly made, cov: red 
with best quality morocco grain material, fitted with 
two tripod bushes for horizontal and vertical pictures; 
all parts nickel plated. 

Lens—Achromatic, good quality, two stops. 

SHUTTER—Reliable form, giving Time and Instantan:ous 
exposures, 

FINDER—Brilliant type. 

FocussinGc ScaALE—Fitted to the baseboard, indicating the 
various distances at which objects are in focus up to 6 ft. 

MEASUREMENTS—9 2X 5. 


Price, complete in Waterproof Tweed 
Carrying Case, £21 :1:0O 


JAMES WOOLLEY, SONS & 60., 


VICTORIA BRIDGE, MANCHESTER. 


with AcHRomaric Lens 


CAMBRIDGE UNIVERSITY PRESS. 


NOW READY. VOL. IV. 
MATHEMATICAL AND PHYSICAL 


PAPERS BY THE LATE SIR GEORGE GABRIEL STOKES, 
Bart., Sc.D., LL.D., D.C.L., Past Pres. R.S., Kt. Prussian Order 
Pour le Merite, For. Assoc. Institute of France, &c., Master of Pem- 
broke College and Lucasian Professor of Mathematics in the University 
of Cambridge. Reprinted from the Original Journals and Transactions, 
with brief Historical Notes and References. 

Vol. 1V. Demy 8vo, With Portrait. 15s. 


BALTIMORE LECTURES ON MOLE- 
CULAR DYNAMICS AND THE WAVE THEORY OF LIGHT. 
Founded on Mr. A. S. HATHAWAY'S Stenographic Report of Twenty 
Lectures delivered in Johns Hopkins University, Baltimore, in October, 
1884; followed by Twelve x on Allied Subjects. 
KELVIN, O.M., G.C.V.O., P.C., F.R.S., &c., President of the Royal 
Society of Edinburgh, Fellow of St. Peter's College, Cambridge, and 
Emeritus Professor of Natural Philosophy in the University of Glasgow. 
Demy 8vo. 155. net. 


THE CAMBRIDGE PHYSICAL SERIES.—New Volumes. 
RADIO-ACTIVITY. By E. Rutherford, 


D.Sc., F.R.S., F.R.S.C., Macdonald Professor of Physics, McGill 
University, Montreal. Demy 8vo. 1os. 6d. net. 


CONDUCTION OF. ELECTRICITY 
THROUGH GASES. By J. J. THOMSON, D.Sc., LL.D., Ph.D., 
F.R.S., Fellow of Trinity 
Experimental Physics, Cambridge. 


Demy 8vo. 16s, 


By LORD 
{th 


ollege, Cambridge, Cavendish Professor of 


TIMES.—“‘lt is difficult to think of a single branch of the physical 


sciences in which these advances are not of fundamental importance. The 
physicist sees the relations between electricity and matter laid bare in a 
manner hardly hoped for hitherto, . . . The workers in the field of Science 


are to-day reaping an unparalleled harvest, and we may congratulate our- | 
selves that in this field at least we more than hold our own among the | 


nations of the world.” 


ELECTRICITY AND MAGNETISM: an 
Elementary Text-book, Theoretical and Practical. By R. T. GLAZE- 
BROOK, M.A., F.R.S., Director of the National Physical Laboratory. 
Crown 8vo. 7s, 6d. 


| 


NOW READY. VOL. V. 
REPORTS of the ANTHROPOLOGICAL 


EXPEDITION T® TORRES STRAITS BY THE MEMBERS 
OF THE EXPEDITION. Edited by A. C. HADDON, ScD. 
F.R.S., Fellow of Christ's College, Lecturer on Ethnology in the 
University of Cambridge. Vol. V—SOCIOLOGY, MAGIC, AND 
RELIGION OF THE WESTERN ISLANDERS 

Demy 4to. 255s. net. 


A Prospectus will be sent on application. 


THE CAMBRIDGE BIOLOGICAL SERIES. 


General Editor: ARTHUR E. SHiPLey, M.A., Fellow and 
Tutor of Christ’s College, Cambridge. 


NOW READY, SECOND EDITION, IN ONE VOLUME. 


A MANUAL AND DICTIONARY OF 
THE FLOWERING PLANTS AND FERNS. By J. C. WILLIS, 
M.A., Director of the Royal Botanic Gardens, Ceylon. Second !:dition, 
Revised and Rearranged. In one volume. Crown 8vo. tos. 6. 


FLOWERING PLANTS. By A. B. 
RENDLE, M.A., ‘D.Sc., F.L.S., Assistant in the Department of 
Botany, British Museum. Vol. 1.—GYMNOSPERMS and MONO- 
COTYLEDONS. 10s. 6d. net. [Nearly ready. 


GRASSES::a Handbook for Use in the Field 
and Laboratory. By H. MARSHALL WARD, Sc.D., !.R.S, 
Fellow of Sidney Sussex College, Professor of Botany in the Un versity 

of Cambridge. - With 81 Figures. Crown 8vo. 


THE ELEMENTS OF BOTANY. By 
FRANCIS DARWIN, M.A., M.B., F.R.S., Fellow of Christ's 
College. With 94 Illustrations. Crown 8vo. Second Edition. 4.. 6¢. 


PRACTICAL PHYSIOLOGY of PLANTS. 
By FRANCIS DARWIN, M.A., F.R.S., and E. HAM! TON 
M.A. Crown 8vo. With 45 Illustrations. Second “ition. 
48. 


London: C. J. CLAY & SONS, Cambridge University Press Warehouse, Ave Maria Lane. 
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433 STRAND, LONDON. 


MANUFACTURER of Patented Induction Coils and 
other Scientific Instruments and Engineering 
Appliances to the Government Departments. 


Special Patterns of Instruments made to order. 


Every Instrument is absolutely guaranteed and will be shown in opera- | 


tion if desired. 


The illustration (0°4 in. to the ft. scale) is from a “oo of the 44-in. | 
SPOTTISWOODE, 


Spark Induction Coil designed and made by my firm for 
Esq., F.R.S. 


NEW TRIPLE-POLE MERCURY BREAK, giving a stream-like effect | 


when used with Apps’ Patented Induction Coil (this can be fitted to 
any Induction Coil), £6 6s. 
HOSPITAL X-RAY SETS, complete in every detail, from £25 each. 
The Model Apparatus adopted for South Africa, with Batteries, small 


Steam Motor, &c. SETS OF X-RAY APPARATUS suitable for 
Field Hospitals, from £50. 


HIGH FREQUENCY APPARATUS of the latest models. 


JOINTLESS SECTIONS if ordered, single wires, flat and conical, roin. 
Coils 4000 ohms R, very thick oy Commercial series about 
half of catalogue prices. Primary Coils for 10 to 230 volts. 


PRICES per return post. 


ZEISS'S FIELD-GLASSES 


WITH ENHANCED STEREOSCOPIC EFFECT. 
x6, £6 O O. For Tourist use. 
x8, £610 O. 

SPECIAL TYPES FOR HUNTING, MARINE 

OBSERVATIONS, &c. 


Illustrated Pamphlet, ‘‘F1,’’ Post Free on 
Application. 


CARL ZEISS, Jena. 
OPTICAL WORKS. 


BRANCHES— 
LONDON : 29 Margaret Street, Regent Street,W. 
BERLIN. FRANKFORT O/M. 
HAMBURG. VIENNA. ST. PETERSBURG. 


MARCONI'S WIRELESS 


TELEGRAPH COMPANY, 


Limited, 


ELECTRICAL ENGINEERS 
and CONTRACTORS. 


Manufacturers of 
INDUCTION COILS. 
IGNITION COILS. 
LABORATORY INSTRUMENTS. 
TELEGRAPH INSTRUMENTS. 
SWITCHBOARDS, &c. 


Illustrated Price List Free on Application to 


18 Finch Lane, London, E.C. 


For Photography, Unsurpassed for fine definition. 


Coxe 


Hopson 


Brovowtow Sreast Woasa LEICESTER, 
ane (8 Ww, 


Prof. Dalby’s 
Experimental Apparatus 


for illustrating the principle of 
BALANCING RECIPROCATING PARTS. 


Comprising: Four-Crank Model with Angles and parts 
adjustable, Set of Accurate Weights, Two Electric Motors, 
Resistance Apparatus, Frame, Springs, and Tools. 


SOLE MAKERS— 


G. CUSSONS, The Technical Works, Manchester, N.W. 


Experimental Apparatus for Mechanical 
Laboratories, Models of Machine details, Dynamo 
details, Sectional Models of the Steam Engine, Oil 

Motor and Gas Engine, Building Construction 
Models, and Art, &c. 
When making structural alterations in Laboratories, see 
our new system of Laboratory Fittings. 


G. CUSSONS, 
The Technical Works, Manchester, N.W, 
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MACMILLAN & CO.’S BOOKS FOR STUDENTS OF BOTANY. 


NEW AND REVISED EDITION NOW READY. 


A TEXT-BOOK OF BOTANY. 


By Dr. E. STRASBURGER, Dr. FRITZ NOLL, Dr. H. SCHENCK, the late Dr. A. F. W. SCHIMPER. Translated 


from the German by H. C. PORTER, Ph.D. Revised with the Fifth German Edition by W. H. LANG, M.B., D.S 
Senior Assistant in Botany, University of Glasgow. With 686 Illustrations, in part coloured. Medium 8vo. 


BOTANY FOR BEGINNERS. By 
ERNEST EVANS. 4th Impression. Globe 8vo. 2s. 6d. 
PRACTICAL BOTANY for’ BE- 


GINNERS. By Prof. F. O. BOWER, Sc.D., F.R.S., and 
D. T. GWYNNE-VAUGHAN, M.A. Second Edition. 


Globe 8vo. 35. 6d. 

A COURSE of PRACTICAL IN- 
STRUCTION in BOTANY. By F. O. BOWER, D.Sc., 
F.R.S. Crown 8vo. tos. 6d. 

LESSONS in ELEMENTARY 
BOTANY. By DANIEL OLIVER, F.R.S. With 
numerous Illustrations. Fcap. 8vo. 4s. 6d. 

FIRST BOOK of INDIAN BOTANY. 
By DANIEL OLIVER, F.R.S. With numerous IIlustra- 
tions. Globe 8vo. 6s. 6d. 

BOTANY. An Elementary Text for 
Schools. By L. H. BAILEY. With numerous Illustra- 
tions. Extra Crown 8vo. 6s. 

BOTANY. By Sir J]. D. Hooker, 
F.R.S. With Illustrations. Pott 8vo. 1s. 

The STUDENT’S FLORA of the 
BRITISH ISLANDS. By Sir J. D. HOOKER, F.R.S. 
Third Edition. Globe 8vo. tos. 6d. 

PHYSIOLOGICAL BOTANY. By 
G. L. GOODALE. 8vo. tos. 62. 

STRUCTURAL BOTANY : or Organ- 
ography on the Basis of Morphology. To which is added 
The Principles of Taxonomy and Phytography, and a 
Glossary of Botanical Terms. By ASA GRAY. 8vo. 


10s. 6a. 
BOTANICAL TABLES. By A. B. 
BUCKLEY. Fceap. 8vo. Is. 6d. 
FIRST LESSONS in PRACTICAL 
arg aig By G. T. BETTANY, M.A., B.Sc., F.L.S. 
‘ott 8vo. Is. 


THE TEACHING BOTANIST. A. 


Manual of Information upon Botanical Teaching, with an 
outline for a general course. By WILLIAM F. GANONG. 
Crown 8vo. 55. 

A UNIVERSITY TEXT-BOOK OF 
‘BOTANY. Br Prof. DOUGLAS HOUGHTON CAMP. 
BELL, Ph.D. With many Illustrations. 8vo. 17s. net. 

LABORATORY PRACTICE FOR 
BEGINNERS IN BOTANY. By W. A. SETCHELL, 
Ph.D. Feap. 8vo. 45. 6d. net. 

The BOOK of the ROSE. By Rev. A. 
FOSTER-MELLIAR. _ Illustrated. Second Edition. 
Crown 8vo. 6s. 

CYCLOPAEDIA OF HORTICUL- 
TURE. By Prof. L. H. BAILEY, assisted by WILHELM 
MILLER and many Expert Cultivators and Botanists. 
Illustrated with over 2000 Original Engravings. In Four 
Vols. Imperial 8vo. Vol. I., A.-E. Vol. II., F.-M., 
Vol. III., N.-Q., Vol. IV., R.-Z. 215. net each. 


BRITISH FOREST TREES and their 


SYLVICULTURAL CHARACTERISTICS and 
TREATMENT. By JOHN NISBET, of the Indian 
Forest Service. Crown 8vo. 6s. net. 


’ 


18s. net. 


BIOLOGICAL LABORATORY 
METHODS. By P. H. MELL, Ph.D. Crown 8, 
INTRODUCTION to THE STUDY 


OF SEAWEEDS. By GEORGE MURRAY, F.R.S./: 
Illustrated. Crown 8vo. 7s. 6d. 


TIMBER and some of its DISEASES. 


By H.. MARSHALL WARD, D.Sc., F.R.S., F.L.S. 
With Illustrations. Crown 8vo. 65. [Mature Series. 


DISEASE IN PLANTS. By 


H. MARSHALL WARD, D.Sc. Crown 8vo. 7s. 6. 


TIMBER and TIMBER TREES, 
Native and Foreign. By THOMAS LASLETT, Timber 
Inspector to the Admiralty. Second Edition. Revised by 
Prof. H. MARSHALL WaRD, F.R.S. Crown 8vo. 8s. 67. 


THE YEW TREES OF GREAT 
BRITAIN AND IRELAND. By JOHN LOWE, 
M.D. Illustrated. 8vo. Ios. net. 


THE NATURE AND WORK OF 
PLANTS. An Introduction to the Study of Botany. By 
D. T. MACDOUGAL, Ph.D. Crown 8vo. 4s. 6d. 


LECTURES ON THE EVOLUTION 
OF PLANTS. By Prof. DOUGLAS H. CAMPBELL, 
Ph.D. Crown 8vo. 4s. 6d. net. 


FLOWERS, FRUITS, and LEAVES. 
By LORD AVEBURY. With numerous Illustrations. 
6th Impression. Crown 8vo. 45. 6d. [Mature Series. 


On BRITISH .WILD FLOWERS, 
considered in Relation to Insects. With numerous IIlustra- 
tion. By LORD AVEBURY. Crown 8vo. 45. 61. 

[Nature Series. 

FLOWERS AND FERNS in their 
HAUNTS. By MABEL OSGOOD WRIGHT. Illus- 
trated. Extra Crown 8vo. tos. 6d. net. 


THE HERB OF THE FIELD. By 


CHARLOTTE M. YONGE. Crown 8vo. 5s. 


VEGETABLE CULTURE. A Primer 
for Amateurs, Cottagers, and Allotmen Holders. By 
ALEXANDER DEAN, F.R.H.S. Edited by J. WricH1 
With Thirty-eight Illustrations. Pott 8vo. Is. 


A PRIMER of PRACTICAL HORTI- 
CULTURE. By J. WRIGHT, F.R.H.S. Pott 8vo. 


GARDEN FLOWERS and PLANTS. 
A Primer for Amateurs. By J. WRIGHT, F.R.H.S 
With Fifty Illustrations. Pott 8vo. Is. 


GREENHOUSE AND WINDOW 
PLANTS. By CHARLES COLLINS. Edited by | 
WriGHT, F.R.H.S. With Thirty-eight Illustrations. 
Pott 8vo. Is. 


THE CHEMISTRY of the GARDEN 
A Primer for Amateurs and Young Gardeners. By HER- 
BERT H. COUSINS, M.A. With an Introduction b) 
J. WRIGHT, F.R.H.S. Pott 8vo. Es. 


MACMILLAN AND CO., LIMITED, LONDON, 
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Oo. P. i. SUNNY LANDS. 


The ORIENT-PACIFIC LINE will despatch the twin-screw 
steamer ORONTES, 9023 tons register, 


To MOROCCO, BALEARIC ISLANDS, ALGERIA, &c. 
‘rom London 2oth May, visiting TANGIER, PALMA, ALGIERS, 


GIBRALTAR, and VIGO, arriving back in London 4th June. 
1 5 DAYS for 15 Guineas and upwards. 


F. GREEN & CO. Head Office: 
Managers (ANDERSON, ANDERSON & CO. } Fenchurch Avenue. 


For passage apply to the latter firm at 5 oe Avenue, E.C., or 
to West End Branch Office, 28 Cockspur Street. S 


£12 12 NORWAY.—S.Y. 4//DN/GHT SUN, 
s. 


3178 Tons. Two Berth Cabins. 

Berths in the Ship. Finest Yachting Steamer 
afloat. Compare Itineraries. and 18th; July 2nd, 16th, 
and 30th; August 13th and 27th 


June 4t 
Apply ALBION S. LTD., Newcastle-on-Tyne. 


PHCENIX 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 
te Rates. Absolute 
Lighting” Supplied. Libe 
Prompt Payment of Claims. 
LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK 


(ESTABLISHED 1851) 


TWO & A-HALF per cent IN TEREST 


allowed on Deposit Accounts repayable on Demand. 
Current Accounts opened. 2% Interest allowed on 
minimum monthly balances when not drawn below £100. 
Advances made to Customers, and all General Banking 
Business transacted. 
Apply Sec, Southampton Bldgs, and High Holborn, London. 


Blectric 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


Collections of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, d&c. 


ROCK SECTIONS. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CoO., 


MINERALOGISTS, &c. 
To Science & Art aon, Colonial Museums, &*c. 


i KELSO PLACE. STANFORD “RD... KENSINGTON, W. 


TO SCIENCE LECTURERS. 

HUGHES’ PHOTO - ROTOSCOPE CINEMATOGRAPHS. 
THE MOST PERFECT. No Flickering. -Superb Mechanism. 
Price £27 70. he Moto-Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 

See Mr. HuGues’ PATENT COMBINATION OPTICAL LANTERN, 
&c. Miniature Triple Lantern constructed for B. J. MALDEN, 3 > great 
success. New ve drogen Microscope. Science Lanterns for Class De- 
monstration. M cent Results. Docwra Triple, Prize Medals, Highest 
Award. — co the Royal Polytechnic Institution, Dr. H. GRATTAN 
Guinngss, &c. Patent Pamphengo Science Lanterns. The Universal 
Lantern sa Condensers, 4-wick Lamp, Portrait Combination front 

% arvellous value. Science Lecture Sets. Novelties. 
The | Pen Kaleidoscope. Cheapest Lantern Outfits in the World. 


Srandiy Illustrated Catalogue, over 180 choice ol 
t 


Postage, 4d. Small Illustrated Catalogue, roo pages, free, 5d. 
60,000 Slides and 300 Lecture Sets, Sa Subjects, Views, &c., 6d. ; 
Postage, 2d. Pamphlets Free. W. HUGH , SPECIALIST, 
Brewster House, 82 Mortimer Road, Kingslacd, N. 


No Upper | 


ral Loss Settlements. 


WATKINS & DONCASTER, 


_ CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EG@S AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY 
SPECIAL SHOW-ROOM FOR CABINETS. 
Oe Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Superiori as of Cabinets and 
Apparatus, references are Pmit distinguished 
patrons, Museums, Colleges, &c. 
A LARGE STOCK OF INSECTS, BIRDS’ EGGS 
AND SKINS. 
Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 


true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 


(Five Doors from Charing Cross.) 


NOW READY, NEW CATALOGUE, FREE. 
COLLECTIONS OF 


MINERALS, ROCKS, OR FOSSILS. 


For Stine, Technical Schools, Colleges, 
Prospectors, Mining Engineers,and the Board 
of Education Examinations in Geology, 
Mineralogy, Mining, and Physiography. 
A large stock of Minerals, F ns Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 
All kinds of Geological, Mineralogical, and 
Microscopical Apparatus 
Cabinets, Trays, and Glass-Capped Boxes made to order. 


THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amceba, Arcella, Actinosphzrium, 
| Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 

other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
pomatia, Astacus, Amphioxus, Rana, Anodon, &c., for Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
| or preserved by the best methods :— 

Sycon ; lia, Sertularia; Actinia, Tealia, Caryophyllia, Alcy- 
onium; Horm —_— (preserved) ; Leptoplana ; ineus, Amphi 
Nereis, Aphrodite, Arenicola, Lanice, Terebella; Lepas, Balanus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa ( reserved), Scyllium, Raia, &e., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


NOTICE.—Advertisements and business letters for NATURE should be addressed to the Publishers; Editorial 


Communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 


To ALL PLacgEs ABROAD :— 


The telegraphic address of NATURE is “ PHusIsS,” LONDON. 


CHARGES FOR ADVE RTIGEMENTS. 


*Three Lines in Column . 
Per Line after. . . 
One Sixteenth Page . . 
One Eighth Page, or Quarter Column 
Quarter Page, or Haifa Column . 

Half a Page, or a Column 


Cheques and Money Orders payable to MACMILLAN & CO., Limited. 
OFFICE: “ST. MARTIN’S STREET, LONDON, W.C. 


| 
-______________ 
— : 
Sa 
La. & 
io hee Ea * The first line being in heavy type is charged for as Two Lines. “ap 
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NOW READY. 
{44 pages Fully Illustrated 


NEW CATALOGUE, 


Covering all Standard and much novel 
Apparatus in 


RADIOGRAPHY 


HIGH FREQUENCY, 
HIGH POTENTIAL, 
and other forms of 
ELECTRO - THERAPEUTIC 
TREATMENT. 


ISENTHAL & CO., 
85 MORTIMER STREET, LONDON, W. 


Contractors to the India, and 
Colonial Offices, & 


Gratis and pest free on application. 


ITOWNSON & MERCER. 
EsTABLISHED 1798 (OVER A CENTURY). 


ReTAIL—89 BISHOPSGATE STREET WITHIN, E.C. WHOLESALE—34:CAMOMILE STREET, E.C. 


Scientific Apparatus Manufacturers and Laboratory 
Outfitters to the Home and Colonial Departments of 
H.M. Government, Scientific Institutions, Colleges, 
and the various Industries throughout the World. 


THE 


COREHAM STANDARD 
FLOUROMETER 


for the separation of flour in cement for esti- 
mating its proportion, as supplied to the London 
County Council, Midland Railway Company, the 
Corporations of Manchester, Liverpool, Nottingham, 
Birmingham, &c., &c. 
Price complete, £11 10s., or with extra 
large Aerometer, £19 19s. 


Sole Manufacturers :— 
TOWNSON & MERCER, 
34 CAMOMILE STREET. 


C. E. MULLER, ORME & CO. 


CONTRACTORS TO HIS Moet GOVERNMENT, 


a 148 HIGH HOLBORN, LONDON, W.C. 


MANUFACTURERS OF APPARATUS FOR TEACHING 


i CHEMISTRY, PHYSICS, MECHANICS, 


CATALOGUES POST FREE. 


HYDROSTATICS, &c. 


DEALERS IN PURE AND COMMERCIAL CHEMICALS. 
STUDENTS’ SETS OF APPARATUS. 


tHE LONDON STEREOSCOPIC COMPANY’S 


NEW TROPICAL CAMERA 


is now ready in the }-plate size, 


adisan LDEAL INSTRUMENT .-- 
TRAVELLERS and EXPLORERS. 


Obtainable only from 


106 & 108 REGENT ST., W., & 54 CHEAPSIDE, E.¢. 


Pnn ted by Kicha 


Bread Suree: Hill, Queen Victoria Sur n the Lon and publisne 1 oy 
anv Co., LimiTED, St. ten W. an Tus Company, 60 Fi ft New rk. —Tuurspay, April 21, 1904. 
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UNIV. OF MICH. 


MAY 13 1904 


A WEEKLY ILLUSTRATED JOURNAL OF SCIENCE 


“* To the solid ground 
Of Nature trusts the mind which builds for aye.’’—WorDsWwoRTH. 


THURSDAY, APRIL 28, 1904. 


[PRICE SIXPENCE. 


No. 1800, VOL. 69] 


Registered as a Newspaper at the General Post Office.] 


{All Rights are Reserved. 


WHEATSTONE’S COMPOUND GYROSCOPE. 


GYROSCOPE, 
mounted with vertical 
axis on stand, 
with two weights, in 
case, GS/- 
PHILOSOPHICAL CATALOCUE, 


ILLUSTRATED, 
SIX STAMPS. 


NEWTON & CO., 
Opticians to the King, 
3 FLEET STREET, LONDON. 


REYNOLDS & BRANSON, 
Chemical and Scientific Instrument Makers to His Majesty's 
Government (indian, Home, and Colonial). 


LABORATORY FURNISHERS and MANUFACTURING CHEMISTS. 


CHEMICAL AND PHYSICAL BENCH, illustrated above, as supplied 
to National Physical Laboratory, Teddington, fitted for Gas, Water 
and Electricity. 

Catalogue of Chemical and Physical Apparatus, 350 pp. and 1200 
Illustrations, free on application. 

Desicns OF BENCHES AND FITTINGS TO SUIT ALL REQUIREMENTS. 
1 STREET, LEEDS. 


4 COMMERCIAL 


THE NEW 


“LONDON” 


MICROSCOPE, 


With Eye-piece inch, inch 
Object - glasses, in Mahogany 


£5 12s. 6d. 


» Double Nose-piece, 9/- extra. 
Focussing Substage, 14/6 extra. 


R. & J. BECK, Ltd., 
68 CORNHILL, 


NEGRETTI & ZAMBRA’S 
STANDARD 


METEOROLOGICAL INSTRUMENTS 


FOR 
Public and Private Observatories. 


STANDARD BAROMETERS of Newman’s and 
other types. 


STANDARD THERMOMETERS, HYGROMETERS, 
&e., &e. 


Negretti and Zambra’s New Illustrated Price List of 
Standard Meteorological Instruments sent post free on 
application to any part of the World. 


38 HOLBORN VIADUCT, E.C. 


Branches: 45 CORNHILL, and 122 REGENT STREET. 
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ROYAL INSTITUTION OF 
GREAT BRITAIN. 


ALBEMARLE STREET, PICCADILLY, W. 


Tuesday next (May 3), at Five o'clock, L. Frrercuer, Esq., M.A., 
F.R.S. First of Three Lectures on ‘‘Mergorites.” Half-a-Guinea the 
Course. 

Thursday (May 5), at Five o'clock, ArTHuR Hassatt, Esq., M.A. 
First of Three Lectures on “ ENGLAND AND Europe (1763-1793).’ Half- 
a-Guinea. 

Saturday (May 7), at Three o'clock, Donatp Francis Tovey, Esq., 

first of Three Lectures on ‘‘Sonata STYLE AND THE SONATA 
Forms.” (With Musical Illustrations.) Half-a-Guinea. 
Subscription to all the Courses in the Season, Two Guineas. 


ROYAL SOCIETY OF LONDON. 
MACKINNON RESEARCH STUDENTSHIPS. 


There are two Studentships each of the value of £150. One of them is | 
awarded for research in the group of the Physical Sciences, including | 


Astronomy, Chemistry, Geology, Mineralogy and Physics. The other is 


awarded for research in the group of the Biological Sciences, including | 


Anatomy, Botany, Palzontology, Pathology, Physiology and Zoology. 

The Studentships are awarded annually for one year, but are renew- 
able for a second year. Under exceptional circumstances they may be 
renewed for a third year. The Studentships are restricted to British 
subjects. 

Applications must be received not later than May 30. Further 
articulars and forms of application can be obtained from the Assistant 

ecretary of the Royal Society, Burlington House, London, W. 


UNIVERSITY OF GLASGOW. 
CHAIR OF GEOLOGY. 
The University Court of the University of Glasgow will shortly proceed 


4 the appointment of a PROFESSOR to occupy this newly instituted 
air. 


The salary attached to the Chair is £600, or thereby, together with the } 


income of the Honyman-Gillespie Lectureship, which amounts at present 
to about £140 per annum. 

The appointment, which will date from October 1, 1904, will be made 
ad vitam aut culpam, and carries with it the right to a pension on con- 
ditions prescribed by Ordinance. 

Candidates should lodge twenty copies of their application and testi- 
monials with the undersigned on or before May 21, 1904. 


ALAN E. CLAPPERTON, 


Secretary Glasgow University Court. 
gt West Regent Street, Glasgow. 


SUSSEX COUNTY HOSPITAL, 


BRIGHTON. 


STEPHEN RALLI MEMORIAL. 


A PATHOLOGIST, who will have charge of the Bacteriological and 
Clinical Research Department of the above institution, is to be appointed. 
The salary, without residence, will be about £300 a year, and two thirds of 
the fees earned in private practice, out of which will have to be defrayed 
any assistance that may be required, and certain of the working expenses. 

All applications, accompanied by testimonials, &c., must be sent to the 
Secretary of the Hospital on or before May 25, and the election will take 
place upon June 8. 


THE DEPARTMENT OF PHYSICS. 
SOUTH AFRICAN COLLEGE, 
CAPE TOWN. 

A JUNIOR ASSISTANT and LABORATORY MECHANIC is 


required for the above department. 


He must have had some experience in fitting up experiments, and will be 
expected to act as Demonstrator. 


Salary, £125 the first year, £150 afterwards. 
£25 allowed for passage money. 


Applications, accompanied by a health certificate, to be sent to Professor | 


MacGreGor, Old University Buildings, Edinburgh. 


UNIVERSITY OF BIRMINGHAM. 
DEPARTMENT OF METALLURGY. 

Applications are invited for the post of ASSISTANT LECTURER and 
DEMONSTRATOR in METALLURGY. Stipend, £150 per annum. 
The successful candidate will be required to commence work on September 1 
next, to devote his whole time to the duties of the office, and to work under 
and carry out the instructions of the Professor of Metallurgy. Applications, 
accompanied by copies of three recent testimonials, should be forwarded to 
the undersigned on or before Tuesday, May 31. 

Further particulars may be obtained from 

GEO. H. MORLEY, 


Secretary. 


NATURE 
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‘BIRKBECK COLLEGE. 


| BREAMS BUILDINGS, CHANCERY LANE, E.C, 


DAY AND EVENING SCIENCE COURSES (Lectures and 
Laboratory) under RECOGNISED TEACHERS of the 
UNIVERSITY OF LONDON. 


Chemistry _... ove on J. E. Macxenzig, Ph.D., D.Sc. 


Physics ... Atpert Grirritus, D.Sc. 

Mathemati E. H. Smart, M.A. 

Botany ... on A. B. Renpie, M.A., D.Sc. 
Zoology ... H. W. Untruank, B.A., B.Sc. 


| Geology & Mineralogy _... Gro. F. Hanis, F.G.S. 

| Assaying, Metallurgy & Mining. Geo. Parcuin,.A.R.S.M. 
RESEARCH in Chemistry and Physics in well-equipped laboratories. 
French, German, Spanish, Russian, Dutch, & Italian Classes. 
EVENING CLASSES also in Biology, Physiology, Practical Geometry, 


| Building and Machine Construction, Steam, Theoretical and Applied 
Mechanics, Land and Quantity Surveying, and Estimating. 


Courses for Conjoint Board, Dental and Pharmaceutical Examinations. 
Further information on application to the PrRiNcIPAL. 


|THE LONDON SCHOOL OF TROPICAL 

MEDICINE. 

| (UNDER THE AusPICES OF His Majesty’s GOVERNMENT.) 
CONNAUGHT ROAD, ALBERT DOCK, E. 


| (IN CONNECTION WITH THE HOSPITALS OF THE SEAMEN’S 
| Society.) 


The next SESSION commences on MONDAY, MAY 22, 1904. 


For Prospectus, Syllabus, and other particulars, apply to the Secretary, 
P. tut, Esq., Seamen’s Hospital, Greenwich, S.E. 


| ELECTRICITY.—Teacher wanted for 


Elementary and Advanced Classes, Bd. of Education Exams. One 
evening weekly.—Apply Vice-Princtrat, Morley College, Waterloo 
Road, S.E. 


DIRECTOR REQUIRED to invest £5/7000 


in a large Chemical Manure Manufacturing Business on an extensive 
scale. Security certain. Reason of requirement death of former 
Director.—-Write to ‘‘ K. B.,” c/o Gould’s Advertising Agency, 54 New 
Oxford Street, W.C. 


WANTED.—Second-hand Student’s Micro- 


scope by good maker, coarse and fine adjustments, substage condenser, 
two or three objectives, and eyepiece. Must be in perfect condition.— 
A. C. RoxsurGu, West Kirby, Cheshire. 


TYPE-WRITING UNDERTAKEN BY 
HIGHLY EDUCATED WOMEN ACCUSTOMED TO SCIEN. 
TIFIC MSS. (Classical Tripos, Intermediate Arts, Cambridge Higher 
Local, thorough acquaintance with Modern Languages). Research, 
Revision, Translation. Scale of charges on application. The Cam- 

| bridge Type-writing Agency, 10 Duke Street, Adelphi, W.C. 


Mr. L. CULLETON, g2 Piccadilly, London 


(member of English and foreign Antiquarian Societies), undertakes the 
furnishing of extracts from Parish Registers, copies or abstracts from 
Wills, Chancery proceedings and other Records useful for Genealogical 
evidences, in England, Scotland and Ireland. 


Foreign researches carried out. Enquiries invited. Mr. Culleton’s 
private Collections are worth consulting for clues. 

ANTIQUARIAN AND SCIENTIFIC MATERIAL searched for 
and copied at the British Museum and other Archives. 


ON SALE. 


-in. Telescope, astronomical and day eye-pieces, mahogany Altazimuth 
ana perfect definition, absolutely new by Clarkson ; offered £10 10s. 
Another Telescope on pillar & claw stand, 3-in., £4 10s.—Fine Binocular 

Microscope, in new condition, mechanical stage, stand condenser, polari- 
| scope and analyser, four objectives, 2”, 1”, $”, 1's”, price £8.—Monocular 
Microscope by Croucu, rack and pinion coarse adjust., best modern fine 
adjustment, 3 objectives, 1”, and price 1 
Microscope by Woop, mechanical stage, stand condenser, polariscope, 
&e., 3 oien, including yy”, for £5 5s.—Society of Arts Micro- 
scope, rack and pinion coarse —* with micrometer screw for fine, 
2 objectives, £2 10s.—Objectives, Ross, yy”, cost £7 75-, offered 
£2 15s.; Swirt, ye”, cost £5 10s., offered £2 7s. 6d. ; BorcKER, 
offered £1 15s.; Power, & LEALAND, 1%", cost £16 16s., offered vat 

3 10s.; Watson, }”, with correction collar, £1 5s.; Ross, 4”, with 
correction collar, cost £6, offered £2.—Chemical Balance, with weights, 
by OERTLING, offered £1 15s.—Air Pumps, Microscope Slide 
Cabinets, Electric Instruments, at less than half price.—Microscope 
Slides at 4d. each, customer's choice ; parcels sent on approval. 


Apply Rev. H. MILLS, Greenside, Kendal. 
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NATURE 


CCXXXVIi 


IN ITS EMPLOYMENT IN THERAPEUTICS AND FOR 
SCIENTIFIC RESEARCH. 


APPLICATORS 
(MacLeod) Surface, each 7% 6d. Throat, £1 1s. 
BARIUM SCREENS, per 
square inch, 9d. 
| CALCIUM SULPHIDE, luminous, per Ib., 8/- 
KUNZITE, per Gm., 1/- 
POLONIUM, BISMUTH & COPPER apes, each 25/- 
PITCHBLENDE, specimens each per oz., 
URANIUM NITRATE, oz., 1/- 
THORIUM HYDROXIDE, oz., 48/- 
PADS, each’ 
“WILLEMITE, Natural Specimens, eac 
ZINC SULPHIDE, Active, Gm., 1/6. 
” SCREENS, to x 10 centimetres, each 7/6. 
Special Quotations for quantity. 


SPINTHARISCOPES 


showing the 
scintillations of Radium, 


SPINTHARISCOPE|= 
W. CROOKES 


Ww. MARTIN NDALE, Manufacturing Chemist, 
10 NEW CAVENDISH STRECT, w. 
Telegraphi 


Martindale, 
Chemist, 
London.” 


PERMAN’S RADIOSCOPE. 


A Pretty Modification of Crookes’ Spinthariscope. 
The appearance is like a multitude of twinkling stars. 
Price 7s. 6d., post free. 


Telephone : 
1797 Paddington. 


E. PHILIP, 80 SALISBURY ROAD, CARDIFF. 


—_ pencitexposiire 
92pages-condeiised: informa 


“Aion: y-meinas-and 


as: 
in: 
The Calculator 
KStalls. Ne correct exposure 


are turn of one s 


TOWN. 


Copyright. Pho 78 


W. WILSON. 


VERNIER 
MICROSCOPE. 


Horizontal and Vertical Scales ; 
16 cm. in length. The microscope 
rotates on a horizontal axis, and 
can be clamped in any position. 
One power and one Eye-piece. 


With Scales reading to*1 mm. £6 10 


” 7 0 
Fe » 78 
ten 


i BELMONT STREET, CHALK FARM, N.W. 


ORTHOCHROMATICS. 


ALL PHOTOGRAPHIC PLATES AND FILMS ARE COLOUR BLIND! 


TO OBTAIN PICTURES TRUE TO NATURE WITH CORRECT VALUES OF LIGHT AND 
SHADE, SHADOW DETAILS AND CLOUD EFFECTS, USE A 
SANGER-SHEPHERD LIGHT FILTER. 

SER: A, “ Absolutus” and ‘‘ Gilvus” Filters adjusted for the Cadett + sen Plates, on 10s. 6d. 
SER. B, Light Filters, give the best correction for given increase in exposur: by 
SER. C, permanent sealed Filters of high luminosity and transparency (?.¢., ae black), from 28. 6d 


A SANGER-SHEPHERD Light Filter gives the MAXIMUM of Orthochromatic effect 


from 6s. Od. 


with the MINIMUM of Exposure. 


NEW ONE-PLATE DEVICES FOR COLOUR PHOTOGRAPHY. 


Apparatus for Colour Photography, Science Lanterns, Rotating Sectors, Instruments for the 
aos of Light and Colour, Speed Determination, &c., and other Scientific Apparatus 


SANGER-SHEPHERD & Co., 5, 6,7 Gray’s Inn Passage, Red Lion Street, Holborn, W.C. 
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2 SECOND-H AND TELESCOPES. ELECTRICAL and EXPERIMENTAL 


6 in. Cooke Equatorial and Clock, £120; 4 in. Wray, £30; 4 in. Lan- 
caster, £18 10s.; 34 in. Wrav, £17 10s. ; 34 in. Wray, £16; 
3in. Wray, £14; 3 in. Stores, £8 10s,; 3$ in. Barpou, £8 10s. ; e 


2} in. Dottonp, £6 10s. ; 2} in. Wray, £6 10s. ; 2] in, Cary, £6 ; 


3in. Watson, £4 10s.; 3 in. Necretti, £4 10s,; 3 in. Soromon, H. HELM 66 HATTON CARDEN, LONDON. 
SECOND-HAND MICROSCOPES. Glass Blower and AcTUAL MAKER of ail kinds of X-Ray 


Ros and Vacuum Tubes, Glass Instruments, Mercury Pumps, &c. 
5, wi numerous Accessories, ’ i 
a plete, £12 10s. Zeiss, 1Va, with A and D, complete, £10. Any kind of Glass Apparatus made from sketch or 
Lists, including many others, on Application. | repaired, for Scienti c Men and Laboratories. 
A. CLARESON && CO., Lessons and Performances given here, or at Colleges, &c. 
28 Bartlett's Buildings, Holborn Circus, and 338 High Holborn, LONDON. 
THE IRISH NATURALIST. 
A Monthly Magazine of Irish Zoology, Botany, and 
Geology. Price 6d. 


All Good Cyclists 


i + 2 TER, B.Sc. R. LLOYD favour B.S.A. because this trade mark 
is only found on grade cycle 
Annual Subscription, 5s. Post Free to any Address. fittings. Read new andbook. 
Dublin: EASON & SON, Lrp., 40 Lower Sackville Street B.S.A. Co., Ltd., Birmingham. 
(to which Address Subscriptions should be sent) 
London : SIMPKIN, MARSHALL, HAMILTON, KENT, & CO., Ltd. 


WEACWIILLAN LIST. 


SIR WILLIAM HENRY FLOWER, K.C.B., 
F.R.S., LL.D., D.C.L., 


Late Director of the Natural History Museum, and President of the Royal Zoological Society. A Personal Memoir. 
By CHARLES J. CORNISH, M.A., F.Z.S. With Photogravure Portraits. 8vo. 8s. 6d. net. 


1904 ISSUE NOW READY: 


THE STATESMAN’S YEAR BOOK. 


STATISTICAL & HISTORICAL ANNUAL OF THE STATES OF THE WORLD, FOR THE YEAR 1904. 
Edited by J. SCOTT KELTIE, LL.D. With Maps. Crown 8vo. 10s. 6d. net. 


NOTES ON THE COMPOSITION OF SCIENTIFIC PAPERS. By T. Cuirrorp 


ALLBUTT, M.A., M.D., LL.D., D.Sc., F.R.C.P., &c. Crown 8vo. 3s. net. 
SECOND EDITION REVISED AND ENLARGED. 


A SYSTEMATIC SURVEY OF THE ORGANIC COLOURING MATTERS. Founded 


on the German of Drs. G. Schultz and P. Julius. Second Edition. Revised throughout and greatly Enlarged by 
ARTHUR G. GREEN, F.I.C., F.C.S., Professor of Tinctorial Chemistry at the Yorkshire College, Leeds; late 
Examiner in Coal-Tar Products to the City and Guilds of London Institute. Imperial 8vo. 2i1s. net. 
PROFESSOR R. MELDOLA IN “ NATURE.”—‘ It is as indispensable as its predecessor to all who are in any way 
concerned in this branch of chemistry and of chemical technology.” 


CHEAPER IMPRESSION NOW READY. 


HIGHER ARITHMETIC AND ELEMENTARY MENSURATION, for the Senior 


Classes of Schools and Candidates preparing for Public Examinations. By P. GOYEN, F.L.S., Inspector of Schools, New 
Zealand. Crown 8vo. 35. 6d. 
NEW IMPRESSION NOW READY. 


AN ELEMENTARY TREATISE ON CONIC SECTIONS AND ALGEBRAIC 


GEOMETRY, with numerous Examples and Hints for their Solution, especially designed for the use of Beginners. By 
G. HALE PUCKLE, M.A., St. John’s College, Cambridge. New and Revised Impression. Crown 8vo. 7s. 6d. 


“ GUARDIAN.—‘‘ As an elementary treatise the work is now brought into line with the best modern expressions of the 
subject.” 


MAY NUMBER NOW READY. 


THE SCHOOL WORLD. 


A MONTHLY MAGAZINE OF EDUCATIONAL WORK AND PROGRESS. 
Price 6d. 
PRINCIPAL CONTENTS. 

The Training of Teachers for London. By Prof. J. W. Adamson, B.A.—The Teaching of English. 
By F. W. Headley, M.A.—Introductory Work in Mechanics. By W. C. Fletcher, M.A.—The New Way of 
Teaching Classics in Germany. By Cloudesley Brereton, M.A.—Select Lists of Books for the School Library. 
Natural History. By Oswald H. Latter, M.A. Histories of Public Schools. By J. Sargeaunt, M.A. General Works of 
Reference, By J. R. Broadhurst, M.A.—National Society of French Teachers in England. (lIllustrated.)—The Training of 
Secondary-School Teachers at the Universities. The University of Birmingham.—Cambridge Local Examinations, 1903. Hints 
for Teachers from the Examiners’ Reports. Education in the United States of America.—The Classical Association of 
Scotland. The Examination of the Eyes and Ears of School Children.—Correspondence: The Need of Co-operation between 
Humanists and Realists. By Prof. Henry E. Armstrong, LL.D., F.R.S.—The Science of Education, By A. J. Monahan, B.A.— 
The Teaching of Modern Languages. By A, J. Woolgar, B.A.—Commercial Arithmetic. By John T. Pearce, B.A. 


MACMILLAN & CO., LIMITED, LONDON. 
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is 


THE 


MICHELSON ECHELON 
DIFFRACTION GRATING. 


The set of apparatus here figured is 
designed for observation of the ZEEMAN 
Erract, &c., and is the most powerful and 
convenient apparatus for this work, and 
for all minute Analysis of BRIGHT LINE 


ADAM HILGER, Ltd., 75a Camden Road, London, N.W. 


G. BOWRON, 


NEW DOUBLE 


57 EDGWARE ROAD, LONDON, W., SURF ACE CONDENSER. 


has always on hand a large and varied stock of 


SECOND-HAND | | 
APPARATUS® 


8Y STANDARD MAKERS, IN PERFECT WORKING ORDER, AT 


| 


EXTREMELY MODERATE PRICES. | 

As lied to the National Physical Lab ; Aberdeen, Aberystwyth, — 
Station, Nottingham and Glasgow Universities ; Bedford, radford, | 
Clifton, Heriot Watt and Yorkshire Colleges ; and twenty other Scientific | 
Institutions, Polytechnics, &c. 


pe Nature says: ‘‘ Teachers requiring efficient apparatus at a low 
cost for lecture or laboratory purposes, might consult the list with 


advantage.” 
List on application by tioning NaTuRE. 


7. FREDK. JACKSON & Co. 


(Late MOTTERSHEAD & CO.), 


14 CROSS STREET, MANCHESTER 


Goods Entrance: 10 Half-Moon Street. 


THE “IDEAL.” 


This is the best and cheapest Condenser on 

the market; all delicate parts are protected 

by outer jacket, and the water cannot over- 

flow into the distillate. Made in two sizes, 6” 
and 8”, 4/6 and 5/6 each. 


ga NarTure says :—“ This is one of the most com- 
pact and efficient condensers which has come before our 
notice. We have tested it for condensing such volatile 
substances as ether, carbon disulphide, and acetone, 
and have found that even with rapid distillation the 
cond tion is very compl Generally speaking, 
in order to condense these substances satisfactorily, it 
is necessary to employ a very long condenser ; of course, 
this means using a great amount of bench space. As 
the new condensers are used in a perpendicular posi- 
tion, the saving in space is very great.” 


SOLE MAKERS— 


BREWSTER, SMITH & CO., 
6 CROSS STREET, 
FINSBURY PAVEMENT, LONDON, E.C. 


All kinds of Apparatus for Science Teaching. 


LABORATORY FURNISHERS, 
Importers, Manufacturers, and Dealers in 
_ CHEMICAL AND PHYSICAL 
APPARATUS 


Of every Description. 
Fine Chemicals, Yolumetric Solutions, 
Plain and Stoppered Bottles, 


AND EVERY LABORATORY REQUIREMENT. 


Illustrated Catalogue of Apparatus, with Price 
List of Chemicals, free on application. 
Telegraphic Address—“‘ APPARATUS, MANCHESTER.” 
Telephone Number—2238. 


Apparatus for estimation of sulphur in spent oxide. 


SPINTHARISCOPE 


as devised by SIR WILLIAM CROOKES. 

Showing the Scintillations of Radium. 
PRICE WITH LENS £1 1s. 
As Microscope SLIDE... .. 10s. 6d. 

fa Nature says: ‘‘ The instrument is very satis- 
factory, and shows the scintillations wonderfully well ; 
it provides a convenient means of observing the action 
of radium, and can be rec ded as a wai 
pocket instrument of scientific value.” 


A. C. COSSOR, 54 Farringdon Rd., London. 


HARVEY & 


PEAK, 


BY APPOINTMENT TO THE ROYAL INSTITU- 
TION OF GREAT BRITAIN. 


POST OFFICE BRIDGE SETS AND 
DEAD BEAT GALVANOMETERS. 


POTENTIOMETERS. 


STUDENTS’ 


SPECTROMETERS. SPHEROMETERS. 
INDUCTION COILS A SPECIALITY. 
Sole Makers of Wagg’s coeetaing Table for X-Ray 

ork, 


56 CHARING CROSS ROAD, LONDON, W.C. 
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THE NEW 


“ STUDENT’S ” 
STANDARD BAROMETER. 


(Rd. No, 420,297.) 
This Instrument has been designed to meet the re- 
quirements of Students and others who find the need of i 


a Barometer which will give exact readings, and 
cost but a moderate sum. 

[t appeals especially to Colleges and Schools for 
Demonstration purposes. I} 

The construction is on that of the well-known “‘ Fortin” 
principle. The level of the cistern mercury is reducible 
to zero, in exactly the same manner as in the more 
expensive forms. 

The diameter of the mercurial column is ‘25 inch, and 
affords a bold, well-defined reading. The scales, by 
means of the double vernier, are capable of being read 
to ‘ot inch and ‘1 millimetre. It is mounted on a well- 


polished, solid mahogany board, with plates for attach- Ww 

ment to wall, opal Pe reflectors for reading off, and 

screws for vertical adjustment. C 
The metal portions : are all well bronzed and lacquered, 

and the scales are silvered brass. Re 


e confidently recommend this Instrument for use as 
a “* Standard ’’ in Colleges and Schools, private Observa- 
tories. and by Gas and other Engineers. 
Price, complete, mounted as illustrated, 


£3 7 6 each, 10" 
or may be had with one scale (either inches or milli- 
metres), and with thermometer on other scale, at same 
price. 


COERZ TRIEDER BINOCULAR. 


(NEW ARMY MODEL.) 
Has great advantages to be found in no other glass. 
ADJUSTMENT is PERMANENT. 
PRISMS and LENSES can be CLEANED 


Sole Manufacturers— 10” ¢ 


PASTORELLI & RAPKIN, Lto. TELE 


by the Weer. 46 HATTON GARDEN, LONDON. 
ACTUAL (WHOLESALE) MAKERS OF ALL KINDS OF METEOROLOGICAL 
INSTRUMENTS. 
makes tal fr applicati Contractors to H.M. Government. Estd. 1750. | 92 
e Send for Cata ogue 48, free on application to Telegrams, ‘* Rapkin, London.” Telephone,1981 Holborn. 


Cc. P. GOERZ, 


MAY BE OBTAINED THROUGH ANY OPTICIAN. 


sie N.B.—If difficulty be found f 

1 to 6 HOLBORN CIRCUS, LONDON, 1/1oth scale. Instruments through 

with us 

NOW READY. PLAINLY WORDED-—EXACTLY DESCRIBED. 


ELECTRICITY AND KNOWLEDG- 


| MATTER. 
od BY ILLUSTRATED 1 
,D.Sc., LL.D.,Ph.D.,F.R.S. 


Cavendish Professor of Experimental Physics, Cambridge. 


PRICE 6s. BBP. A PROFUSELY ILLUSTRATED JOURNAL OF SCIENCE. 


HLY-SIXPENCE. 
— THE DISCHARGE OF ELECTRICITY euntiade a ae issue, now ready. Enlarged to 
‘THROUGH GASES. By Professor J. J. THOMSON, FR.S. 30 pages of matter. 
RADIO-ACTIVITY AND RADIUM. By W. A. Suenstone, F.R.S 
MODERN ASTRONOMY. By H. H. ODERN VIEWS OF CHEMISTRY. By H. J. H. 
. iversity | FENTON, F.R.S.—MODERN COSMOGONIES. VIII.—Protyle : “What 
gf TURNER, F.R.S., Savilian Professor of Astronomy in the University is it? By En AGNES CLERKE, F.R.A.S. (Hon. Member).—ANIMATED 
of New College, Oxford, &c. Crown 8vo. 6s. net. PHOTOGRAPHS PLANTS. By Mrs. H. Scorr 
E. WaLTER MAUNDER ustrate 
SOME TOMBS OF THE THIRD |! NSATION. By J. Revnotps Green, Sc.D., F.R.S.—SATURN.— 
he) EGYPTIAN DYNASTY AT REQAQNAH AND BET | THE DOUBLE STEREUSCOPIC PROJECTION OF THE EIGHT- 
— KHALLAF. With many illustrations By JOHN GARSTANG, | CELL. By . Bryan, Prof. Sc.D., F.R.S. (with diagrams).— 
x i B.Litt., F.S.A., Fellow of the Society of Antiquaries, Reader in | N-RAYS yD SMELL. — THE SI NGLE - PHASE MOTOR IN 
an st Archeology at the University of Liverpool; Author of | GERMANY atneted) Sane EXPLOSIONS. By Cuar.es 
Arabah,” ‘‘Mahdsna and Bét Khallaf,” ‘‘ Roman ’Ribchester.” D.vison, Sc.D., F.G (with diagrams). NOTES: Astronomical ; 
The size of the Volume is Demy 4to. Price ars. net. Boranical Physical and Zoological—REVIEWS AND 
in This new and important work cootains an account of the archeology of NOTICES OF BOOKS. 7 UNIVERSITY COLLEGE LECTURES. 


the Third Egyptian Dynasty, a very early period, so far as it has been | RECENT PATENTS (iilustrated)—N-RAYS STORED UP BY 


ie illustrated by recent research. It deals in particular with the result of the ett a = — HEREDITARY ATAXIA (with diagram).— 
* writer's own explorations made during 1901-02, in the district north of | MIC Y. Conducted by F. -— 4 ScALEs, -R.M.S. 
‘Ce Abydos in Upper Egypt, beginning with the discovery of the tomb of the THE AACE. OF THE SKY FOR MAY. By W. Suack.eron, F.R.A.S. ; 
first pyramid-builder, and followed by of a c., &e. 
j number of other great tombs and a necropolis of the peri Subscription, 7/6 yearly, 4 hal ialf-yearly, pest free throughout 


if 4 | ARCHIBALD CONSTABLE & CO., LTD., Publishing Office : 27 “CHANCERY LANE, LONDON, W.C. 
ey 2 Whitehall Gardens, Westminster. Can be ordered through any Bookseller. 
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MUIRHEAD 
NEW Makers of 
PORTABLE all Kinds of 
INDUCTION General 
COIL, Electrical 
with Adjustable Apparatus. 
Condenser and 
Reversing Switch. 
PRICES. 
10” COIL FOR X-RAY Telegrams : 


** Secohm, London.’’ 


WORK, £25. 


10” COIL FOR WIRELESS Telephone: 


TELEGRAPHY, A liberal discount off 
£21 . these prices. 779 Westminster. 


12 CARTERET STREET, QUEEN ANNE'S GATE, 


WESTMINSTER, S.W. 
WORKS—ELMERS END, KENT (Adjoining S.E.R. Station). 


All other air 
pumps superseded. 


THE 


“GERY K” 


(Fleuss Patent) 
Vacuum Pump. 


Results hitherto only pos- 
sible with mercury pumps 
are readily obtainable by 
the ‘‘ GeryK.’’ Used by 
all leading scientists. Far 
more rapid than any other 
vacuum pump. 

Price from Write for 
£$4:5:0. LIST F.45. 
Pulsometer Engineering 

Dine Read 


Etms lronworks. ing. 


MERCURIAL 
BAROMETER 


JAMES J. HICKS, 
Sole Maker. 


Designed to give a trace from 
which the height at any time 
may be determined to "005 
inch. This end is attained by 
arranging the details of cor- 
struction so that the friction 
of all the moving parts, and 
more particularly that between 
the pen and the paper, may 
be reduced to an absolute 
minimum, and also by an auto- 
matic temperature correction. 


pe Descriptive Illustrated 
Catalogues on application. 


8, 9, & 10 
HATTON GARDEN, LONDON. 
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ADAPTED TO THE SOUTH 
1.—PRACTICAL PLANE & SOLID GEOMETRY. 


Practical Plane and Solid Geometry for Elementary Students. 
By J. HARRISON, M.I.M.E. 2s. 6d. 

Practical Plane and Solid Geometry. By J. HARRISON, 
— M.E., &c., and G. A. BAXANDALL. Advanced, 
45. 6d. 

Test Papers in Practical Plane and Solid Geometry. Ele- 
mentary Stage. By GEORGE GRACE, B.Sc. (Lond.), 
24 Tests printed on Cartridge Paper. 6d. 

“MACHINE CONSTRUCTION. & DRAWING. 
Machine Construction for Beginners. By F. CASTLE, 
M.1I.M.E [Ready Shortly. 

The Mechanics of Machinery. By A. B. W. KENNEDY, 
F.R.S. 3rd Edition. 8s. 6. 

The 2 ee ae of Graphic Statics. By Prof. L. M. HOS- 

10s. ne’ 


lil —BUILDING CONSTRUCTION. 


Building Construction for Beginners 
Rochdale Technical School. 2s. 6d. 

ee Construction for Advanced Students. By J. W. 
[/n Preparation. 


V. —MATHEMATICS. 

An Elementary Course of Mathematics. Comprising Arith- 
metic, Algebra, and Euclid. By H. 5S. HALL, M.A., and 
F. H: STEVENS, M.A. 2s. 6d. 

Graduated Test Papers in Elementary Mathematics. By 
Rev. WALTER J. WOOD, M.A. 1s. 

Practical Mathematics for Beginners. By F. CASTLE. 
2s. 6d. Key, 55. net. 

ar Mathematics. By F. CASTLE, M.I.M.E. 


RILEY, 


35 
A a gt of Practical Mathematics. By F. CASTLE, 


Vi. — THEORETICAL MECHANICS. 
Elementary Mechanics of Solids A. EMTAGE, 
M. 2s. 6d. 
Mechanics for Beginners. By W. GALLATLY, B.A. 2s. 6d. 
Mechanics for Beginners. By Rev. J. B. LOCK, M.A. 
Part I. Mechanics and Solids. 2s. 6d. 
ee a Beginners. By F. W. SANDERSON, 


Vil.— APPLIED _MECHANICS. 


Applied Mechanics for Beginners By J. DUNCAN, 
Wh.Sc. 2s. 6d. 

Lessons in — Mechanics. By Prof. J. H. COTTERILL, 
F.R.S., and J. SLADE. 5s. 6d. 


Vill. “SOUND LIGHT, AND. HEAT, AND 
ELEMENTARY PHYSICS. 


Elementary Lessons in Heat, Light, and Sound. By D. E. 
JONES, B.Sc. 2s. 6d. 

Lessons in Heat and Light. By D. E. JONES, B.Sc. 3s. 6d. 

Light for Students. By EDWIN EDSER. 6s. 

Practical Exercises in Light. By R. S. CLAY, D.Sc. 2s. 6d. 

Practical Exercises in Heat. By E. S. A. ROBSON, M.Sc. 
2s. 6d. 

Advanced Students. By E. EDSER, A.R.C.Sc. 


—MAGNETISM AND ELECTRICITY, 


Magnetism and Electricity for Beginners. 
HADLEY, B.Sc. (Lond.). 2s. 6d. 

Practical Exercises in Magnetism and Electricity. By H. E. 
HADLEY, B.Sc. 2s. 6d. 

Electricity and Magnetism for Beginners. By F. W. SAN- 
DERSON, M.A. 2s. 6a. 

Elementary Lessons in Electricity and Magnetism. By 
Prof. SILVANUS P. THOMPSON, F.R.S. 45. 62. 

X, & XI. —CHEMISTRY, 

Chemistry for Beginners. By Sir HENRY ROSCOE, 
F.R.S., assisted by J. LUNT, B.Sc. 2s. 6d. 

The Elements of Chemistry. By Prof. IRA REMSEN. 
25. 


MACMILLAN & GO.’S SCIENCE CLASS BOOKS. 


KENSINGTON SYLLABUSES. 
X. & 


anic Chemistry for Advanced Students. ae Sir H. E. 
SCOE, F.R.S., and Dr. A. HARDEN. 4s. 64. 

Ohemiosl Problems. By Prof. T. E. THORPE, C. B., F.R.S. 
With Key. 2s. 

Chemical Arithmetic. By S. LUPTON, M.A. With 1200 
Problems. 4s. 6d. 

Introductory Chemistry for Intermediate Schools. By L. M. 
JONES, B.Sc. 2s. 

Chemistry. for Or; Schools of Science. By S. PARRISH, 
B.Sc., A.R.C.S. (Lond.), with Introduction by D. 
FORSYTH, M.A., D.Sc. 2s. 6d. 

Inorganic Chemistry. By G. S. TURPIN, M.A., 

85. 

Practical hm Chemistry for Advanced Students. By 
CHAPMAN JONES, F.I.C., F.C.S. 25. 6d. 

The Junior Course of Practical Chemistry. By F. JONES, 
F.C.S. 2s. 6a. 

in By G. S. TURPIN, M.A., 

Cc. 25. 6d. 

Theoretical Organic Chemistry. By J. B. COHEN, v" D. 6s. 

Organic Chemistry. By Prof. [IRA REMSEN. 6s. 6d. 

Practical a Chemistry for Advanced Students. By 
JULIUS B. COHEN, Ph.D. 3s. 6d. 

Xil. 


Cute for Beginners. WATTS, M.A., F.G.S. 


XIV.—HUMAN PHYSIOLOGY. 
Physiology for Beginners. By Sir MICHAEL FOSTER, 
K.C.B., and Dr. L. E. SHORE. 2s. 6d. 
Lessons in Elementary ww 4 By the Right Hon. 
T. H. HUXLEY, F.R.S. 4s. 6@. Questions. Is. 6d. 


XV.—GENERAL BIOLOGY. 


An Introduction to Nature-Study. By ERNEST STEN- 
HOUSE, B.Sc. Illustrated. 35. 6d. 


XVI. —ZOOLOGY. 
A Manual of Zoology. by T. JEFFERY PARKER, D.Sc., 
F.R.S., and W. A. HASWELL, M.A., D.Sc. 10s. 6d. 


“XVII, —BOTANY. 


Botany for —— By ERNEST EVANS. Second 


Edition. 2s. 
—METALLURGY. 


A Text-Book of Elementary Metallurgy. By. A. H. HIORNS, 


s. Questions. Is. 
XX—NAVIGATION.- 


A Primer of Navigation. By A. T. FLAG %s. 


Steam, Gas, and Oil Engines. By JOHN PERRY, F.R.S. 
3rd Impression. 7s. 6d. net. 


Rete for Beginners. By A SIMMONS, B.Sc. 


Science (Section I. By Prof. 
R. A.. GREGORY and A. T. SIMMONS, B.Sc. 2s. 6d. 

Physiography for Advanced Students. By A. T. SIMMONS, 
B.Sc. 45. 6d. 

Elementary Lessons in Astronomy. By Sir NORMAN 
LOCKYER, K.C.B. 5s. 6. 


XXIV.—THE PRINCIPLES OF AGRICULTURE. 


Elementary Lessons in the Science of Agricultural Practice. 
By H. TANNER, F.C.S. 3s. 6a. 


XXV. HYGIENE, 


age for Beginners. S. REYNOLDS, M.D. 
64. 


Experimental Hygiene. By A. T. SIMMONS, B.Sc., and 
E. STENHOUSE, B.Sc. 2s. 6d. 

Rysiene for Students. By E. F. WILLOUGHBY, MB. 
New and Revised Edition. 4s. 6d. 


MACMILLAN AND CO., LIMITED, LONDON. 
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‘DI CRUISES 
IN SUNNY LANDS. 
The ORIENT-PACIFIC LINE will despatch the twin-screw 
steamer ORONTES, 9023 tons register, 
To MOROCCO, BALEARIC ISLANDS, ALGERIA, &c. 


from London 2oth May, visiting TANGIER, PALMA, ALGIERS, 
GIBRALTAR, and VIGO, arriving back in London 4th June. 


1 5 DAYS for 15 Guineas and upwards. 


M GREEN &C co. Head Office: 

amg ANDERSON, ANDERSON & CO./ Fenchurch Avenue. 
For passage apply to the latter firm at 5 age Avenue, E.C., or 

to West End Branch Office, 28 Cockspur Street, S. 


$1 9 12 NORWAY.—S.Y. M/DN/GHT SUN, 
s. 


3178 Tons. Two Berth Cabins. No Upper 
Berths in the Ship. Finest Yachting Steamer 
float. Compare Itineraries. 
id 30th ; August 13th and 27th. 


Sailing June 4th and 18th; July and, 16th, 
"Apply ALBION S. 5. CO., LTD., Newcastle-on-Tyne. 


ASSURANCE COMPANY, LIMITED. 


FIRE OFFICE. 


19 LOMBARD ST., E.C., and 57 CHARING CROSS, S.W. 
EsTABLISHED 1782. 
Moderate Rates. Absolute Security. Hlectric 
Lighting Supplied. Liberal Loss Settlements. 
Prompt Payment of Claims. 
LOSSES PAID OVER £26,000,000. 


BIRKBECK BANK 


(ESTABLISHED 1851) 


TWO & A-HALF per cent INTEREST 


allowed on Deposit Accounts repayable on Demand. 
Current Accounts opened. 2% Interest allowed on 
minimum monthly balances when not drawn below £100. 
Advances made to Customers, and all General Banking 
Business transacted. 
Apply Sec, Southampton Bldgs, and High Holborn, London. 


NATURE 


| WATKINS. & DONCASTER 


Minerals, Rocks, Fossils, Metallic Ores, Rough Precious Stones, &c. 


a of above for Prospectors, Mining Engineers, 
Technical Schools, and for Private Study. 


RADIUM, PITCHBLENDE, 


ROCK SECTIONS. 
ALL LISTS FREE OF 


JAMES R. GREGORY & CO., 


MINERALOGISTS, 
To Science & Art Department, Bri & Colonial Museums, &c. 
n 


1 KELSO PLACE, STANFORD Rl RD., KENSINGTON, W. 


TO SCIENCE LECTURERS. 

HUGHES’ PHOTO - ROTOSCOPE CINEMATOGRAPHS. 
THE MOST PERFECT. No Flickering. Superb Mechanism. 
Price £27 70, The one Photo Camera for taking the Pictures. 
Illustrated Lists, 2d. 

See Mr. HuGues’ PATENT COMBINATION OPTICAL 

&c. Miniature Triple Lantern constructed for B. J. MALDEN, wy thy 
success. New;Oxyhydrogen Microscope. Science Lanterns for uy 
monstration. Magnificent Results. Docwra Triple, Prize Medals, Highen 
Award. Supplied to the Royal Polytechnic Institution, Dr. H. Grattan 
GuINNEsS, Re. Patent Pamphengo Science Lanterns. The Universal 
Lantern 4-inch Condensers, 4-wick mp, Portrait Combination front 
Lenses, 18s. 6d. Marvellous value. Science Lecture Sets. Novelties. 
The Lantern Kaleidoscope. Cheapest Lantern Outfits in the World. 
Grandly Illustrated Catalogue, over 180 choice Engravings, 6d. ; 
Postage, 4d. Small Illustrated Catalogue, 100 pages, free, sd. List of 
60,000 Slides and 300 Lecture Sets, Science oan, Views, &c., 6d. ; 
Postage, 2d. Pamphlets Free. W. C. 

Brewster House, 82 Mortimer Road, Kingsland, N. 


| 
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HES, Spsciatisr, 


CABINETS AND APPARATUS 


FOR ENTOMOLOGY, BIRDS’ EGGS AND SKINS, AND ALL 
BRANCHES OF NATURAL HISTORY 


SPECIAL SHOW-ROOM FOR CABINETS. 
fea Our Catalogue (96 pp.) Post free on application. 
N.B.—For Excellence and Superiority of Cabinets and 


Apparatus, references are rmitt to distinguished 
patrons, Museums, Colleges, &c. 


A LARGE STOCK OF a BIRDS’ EGGS 
AND SKINS. 


Birds, Mammals, &c., Preserved and Mounted by First-class Workmen 
true to Nature. 
All Books and Publications on Natural History supplied. 


36 STRAND, LONDON, W.C. 
(Five Doors from Charing Cross.) 


ROCKS, MINERALS, FOSSILS. 


For Collectors, Students, Technical Schools, Colleges, &c. 
COLLECTIONS IN POLISHED DEAL BOXES. 

5 Specimens, 5/6; 50 do., 10/6; 100 do., 21/-; 200 do., 42/- 
20 Coal Measure Rocks and Fossils, 12/6; do., larger, 15/-. 
Adapted for the Board of Education Examinations in 
Geology, Physiography, and Mineralogy. 

A large stock of Minerals, Rocks, Fossils and Microscopic Objects for 
selection. Specimens sent on approval. 

Cabinets, Geologists’ Hammers, Chisels, Card by Glass-capped 
Boxes, Models of Crystals, &c., &c. 


NEW CATALOGUE POST FREE. 
THOMAS D. RUSSELL, 78 Newgate St., London, E.C. 


LIVING SPECIMENS FOR 
THE MICROSCOPE. 


Volvox, Spirogyra, Desmids, Diatoms, Amoeba, Arcella, Actinosphzrium, 
Vorticella, Stentor, Hydra, Floscularia, Stephanoceros, Melicerta, and many 
other specimens of Pond Life. Price 1s. per Tube, Post Free. Helix 
p>matia, Astacus, Amphioxus, Rana, Anodon, &c., for ‘Dissection purposes. 


THOMAS BOLTON, 
25 BALSALL HEATH ROAD, BIRMINGHAM. 


MARINE BIOLOGICAL ASSOCIATION 
OF THE UNITED KINGDOM. 
THE LABORATORY, PLYMOUTH. 

The following animals can always be supplied, either living 
or preserved bg best methods :— 

Sycon ; Clava, Obelia, Sertularia; Actinia, Tealia, Cary: eg ae Alcy- 
"Hormiphora (preserved); Leptoplana ; Lineus,. Ai 
Nereis, Aphrodite, Arenicola, Lanice, Terebella ; ao Ba anus, 
Gammarus, Ligia Mysis, Nebalia, Carcinus; Patella, ‘Buccinum, Eledone, 
Pectens Bugula, Crisia, Pedicellina, Holothuria, Asterias, Echinus, 
Ascidia, Salpa (preserved), — Raia, &c., &c. 

For prices and more detailed lists apply to 

Biological Laboratory, Plymouth. 


THE DIRECTOR. 


ALBERT EDWARD JAMRACH 
(Late CHARLES JAMRACH), 
NATURALIST, 

180 ST. GEORGE STREET EAST. 


Implements of Savage Warfare, Idols, Sacred Masks, Peruvian Pottery, 
Netsukis China, Lacquers, Gongs, Shells, and other Curios. 


NOTICE.—Advertisements and business letters for Narure should be addressed to the Publishers ; Editorial 


Communications to the Editor. 


SUBSCRIPTIONS TO “NATURE.” 


Yearly 


Half-yearly 
Quarterly 


To Att Praces Asroap :— 


Half-yearly 
Quarterly .. . 8 


The telegraphic address of Nature is ‘‘ Puusis,’? LONDON. 


CHARGES FOR ADVERTISEMENTS. 

d. 

*Three Lines in Column . ... . 0 2 6 

One Sixteenth Page . 10 0 

One Eighth Page, or Quarter Column 18 6 
Quarter Page, or Half a Column. . 15 v 

Half a Page, oraColumn ... . 3 5 © 
Whole Page. . . 6 0 

* The first line being in heavy wee is ‘charged ter as two lines, 


Orders payable to MACMILLAN & CO., Limited. 


OFFICE: ST. MARTIN’S STREET, LONDON, 


W.C. 
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THE CARPENTIER-GAIFFE 
PLATINUM INTERRUPTER 


enables those. using Coils for X-Ray or other purposes to achieve a given result with one-third 

the electrical energy otherwise necessary. That is,’4 cells will do as much.as 12 cells with 

ordinary platinum breaks. For instance, 2 cells (4 volts) will give a full 10-inch spark or 

illuminate a large X-Ray tube. The advantage is obvious from every point of view. 

e GAIFFE 10-INCH COIL WITH THIS INTERRUPTER, £25. 

¢ 9a NATURE says:—‘*. . . we find its performance fully equal to what is claimed for it. With two 
four-volt cells the full 10-inch spark was obtained with ease, and there was every indication that the 

é interrupter was capable of working regularly for comparatively long periods without attention. . . . The 


arrangement seems to make the most of a given battery powér, and will therefore be specially appreciated 
+ by those to whom portability is an important consideration.” (See issue March 17, page 469.) 


DEMONSTRATIONS DAILY. Inspection and Correspondence Invited, 
a N RO ONDON, W. 


Agents for GAIFFE, PARIS, Manufacturer to Professor D’Arsonval. 


AGAIFFE « PARIS. 


OBJECTIVES FOR ASTRONOMICAL TELESCOPES. 


THE WATSON-CONRADY SERIES, 


Manufactured at WATSON’S HOLBORN WORKS, under Mr. CONRADY’S direct s rvision and control 
Objectives of New Construction in three types, of finest quality and most perfect performance. 
Type 1.—-Apochromatic or Photo Wisual TRIPLE OBJECTIVES. 
Can be used for either Photographic or Visual work without change of focus. 
Type 2.-Apochromatic or Photo VWisual DOUBLE OBJECTIVES. 
Perfectly free from Chromatic defects and differences of focus for different colours. 
Type 3.-THE HOLOS SERIES OF OBJECTIVES. 
The regular Objectives of the highest grade are comprised in this series. Without great extra cost Objectives achromatised and corrected to produce 
special effects, such as for Photography ; with a visual field of unusual extent ; an unusually short focus, &c., &c., can be supplied. 


PRICES WITH CELL. 


Aperture Inches 3 34 4 44 5 6 Inches. 
Type 1... .. £12 10 0 £18 00 £28 00 £40 00 £55 0 0 £80 0 O 
-— a 9 00 14 00 20 00 30 00 45 0 0 60 0 0 
a ane 5 10 0 9 15 0 14 10 0 21 10 0 30 0 0 55 0 0 


“Second-hand T. elescopes by noted makers always on hand—flease state requirements. 
Particulars of the above, together with Watson's Catalogue of Telescopes, forwarded fost /ree on application to :— 


W. WATSON & SONS (Established 1837), 313 HIGH HOLBORN, LONDON, W.C., Opticians to H.M. Government. 
EroTs : 78: Swanston ‘Street, Melbourne, Australia; 180 Sauchiehall Street, Glasgow (W. W. Scott & Co.). 
3RANCH : 16 Forrest Road, Edinburgh. Awarded 42 Gold and other Medals. 


COUNTRY House LIGHTING 


FAR LARGER 
INSTALLATI 
THE MOST 
GIVE STILL 
ECONOMICAL 
| MORE REMARKABLE 
SYSTEM KNOWN. RESULTS. 


GAS PLANT. GAS ENGINE AND DYNAMO. 
Electric Current for 100 ak y lamps can be obtained for ONE PENNYWORTH of fuel per hour by using a CROSSLEY 
a 


GAS ENGINE and Dynamo combined, running on a CROSSLEY SUCTION GAS PLANT. 
Full particulars and testimonials on reference to 
CROSSLEY BROS., LTD., OPENSHAW, MANCHESTER. 


DALLMEYER’S TELE-PHOTO. LENSES & ATTACHMENTS 


Enable you to take Photographs of Distant or Inaccessible 
J Subjects of sufficient size to be of practical value. 


aa Indispensable for use in all departments of Natural 
History Field Work (especially Ornithology), and also 
to Architects. 

' Price from £8 15s. 

= MODERATE POWER | 

Prices and Particulars on application. Estimates and 


an 
ote advice free. 


Stigmatie Lens fitted with Tele-Photo. Attachment. J. H. DALLM EYER, Ltd "7 


(These Attachments can be fitted to any good Lens. ) 25 Newman Street, London, W. 


Printed I RiCHAKY \ LAY AND SONS, LimiTED, at 7 & & Bread Stree: Hill, Queen Victoria Street, in the City of London, and publishe ! by MACMILLAN 
AND ce, Limrrep, at St. Martin's Street, London, W.C., and ‘THE MACMILLAN ComraNny, 66 Fifth Avenue, New York.—Tuurspay, April 28, 1004. 
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